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We don't kiss them goodbye 





ELLIOTT DEAERATING HEATERS 


You get a complete Elliott job 
when you order an Elliott Deaerating Heater! 


Elliott staff engineers do the design work, operating in a tradition Construction starts on a large deaerating heater. All construction 
set by forty years of Elliott deaeration progress and experience work is done in the large, well-equipped Elliott, Jeannette, Pa. plant. 
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The Elliott welding shop where the “big ones” are built. Construction Elliott maintains complete facilities tor hydrostatic testing. Every 
is in accordance with rigid ASME code requirements Elliott deaerating heater receives an ‘‘ok” here prior to shipment. 
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..are backed by field service 
attention throughout installation, 
start-up and operating life. 


Elliott engineer inspects deaerating heater installation during 
periodic plant shutdown. 


Elliott deaerating heaters are not only de- 
signed and fabricated in the Elliott Company 
headquarters plant, but are backed by Elliott 
factory-trained field engineers who are avail- 
able for consultation on pre-installation ques- 
tions, and for help on start-up and maintenance 
throughout the life of the equipment. For com- 
plete information on Elliott deaerating heaters, 
write Elliott Company, Jeannette, Pa. 


ELLIOTT Company fi 
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Thomas A. Edison Inc.’s 


PERSONAL 
DEMONSTRATION 


Shows how you can 


INCREASE 
PLANT 
PRODUCTION 


Takes Only a Few Minutes to Prove Simple 
Omniguard System Protects Bearings and Processes; 
Cuts Down Time; Increases Equipment Life 


Just take a few minutes to prove to yourself how 
Omniguard can make it possible for you to operate 
your equipment at peak production rates without fear 
of breakdowns. . . how this simple temperature detec- 
tion system gives you ample opportunity to prevent 
bearing failures or to keep process temperatures 
within limits. 
RECORDS REVEAL FAILURES COSTLY 

Many operators—after a record check—are aston- 
ished to find how much bearing breakdowns have been 
costing them in maintenance and lost production. 
They see that the cost is often many times the expense 
of installing Omniguard. 

COMPLETE 4-POINT SYSTEM FOR LESS THAN $500 
Consider the thousands of dollars involved in equip- 
ment and production output. Contrast this with the 
fact that one Omniguard unit costs less than $500 
And because of its simplicity, installation costs are 
also low. 

SIMPLE, DEPENDABLE 
Omniguard has no electronic or moving parts. It is the 
most dependable system available today. Modular in 
design, each unit gives you four-point detection. You 


can add as many as you need . . . as you need them 


; he rene £0 & 
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A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 


INCORPORATED 


INSTRUMENT DIVISION * 37 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 


Our representatives throughout the 
nation are ready to demonstrate a 
complete Omniguard system right 

at your plant or office. 


The modular indicator and monitor, with their 
mounting brackets, and the resistance tem- 
perature detectors, are all you need for a 
continuous operating analysis of remote pro- 
cess or bearing temperatures 





Resistance Temperature Detectors 


These are just four of the many different types 
of temperature detectors produced for varied 
applications of the Omniguard system 


———«s oe 


The 242P for high tempera- The 166NC with pre-loaded 
tures (to 1300°F.) sensitive tip specially de- 
signed for bearing protection. 


A <2 
The 230N for general pur- The 235N90-35 for fast re- 
pose industrial use (stem- sponse in corrosive service 
sensitive ) 





A Partial List of Present Users 


I-T-E Circuit 
Breaker Co. 

North American 
Aviation, Inc. 

Public Service Electric & 
Gas Co 

Republic Steel 
Corporation 

Sun Oil Company 

Union Carbide & 
Carbon Corp. 

Westinghouse Corp. 


To get your free demonstration, just fill out the coupon below. 


American Blower Corp 
City of Chicago 
Combustion 
Engineering, Inc. 
DeLaval Steam 
Turbine Co. 
Eastman Kodak Co 
Esso Standard Oil Co 
Florida Power & 
Light Co. 
General Electric Co 
Hercules Chemical Co., Inc 
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Please have representative call for appointment at no obligation 
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Please send detailed information 
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==SENGINEERS’ PREVIEW 


© TO KEEP from blowing its fuse 
this summer as perspiring citizens 
switch-on air conditioners and re- 
frigeration units, one big Midwest 
utility has installed thermostats on 
its power poles. 

Purpose of this unusual application 
is not to heat — or cool — the out- 
doors, but to get advance tip-offs on 
temperature changes so the power 
company can better cope with the 
increased electrical demand. Accord- 
ing to officials at Kansas City (Mo.) 
Power and Light, July and August 
are now the months of heaviest elec- 
trical demand (it used to be the 
winter, especially around Christmas 
Air conditioners combine with re- 
frigerators, freezers, dehumidifiers, 
fans and other anti-heat devices to 
boost electrical loads. In turn, this 
tends to cause a voltage drop in the 
system unless compensated for. 

Generally this demand is met by 
switching on more transformer ca- 
pacity — but the trick has been to 
determine precisely when to do this. 
Time clocks and other control de- 
vices proved unsatisfactory because 
they couldn't differentiate between 
hot and cold days. 

The problem was solved by in- 
stalling an industrial version of 
Minneapolis-Honeywell’s household 
thermostat on the power poles. As 
the temperature rises, say to 75 or 80 
deg, the thermostat automatically 
switches in more transformer capa- 
city to meet the extra load demands. 
Conversely, as the temperature drops, 
it cuts out the extra capacity. It’s as 
simple as that! 


© PROPOSAL for Government fel- 
lowships for engineering and sci- 
ence graduates has been made to a 
Congressional Subcommittee by 
Cherry L. Emerson, former vice- 
president of Georgia Tech, on be- 
half of the National Society of Pro- 
fessional Engineers. These gradu- 
ates would obligate themselves fora 
period of three years to teach gen- 
eral science and math courses in 
high schools. Their salaries would 
be supplemented by the Govern- 
ment beyond the amount normally 


paid high school teachers. At the 
end of three years, they would be 
eligible to a fellowship which would 
enable them to attend the institution 
of their choice for three years and 
obtain a Ph. D. in their tield of spe- 
cialization. Mr. Emerson has sug- 
gested that the program be admin- 
istered by the National Science 
Foundation. 


© ONE OF the world’s largest in- 
stallations of gas turbines for the 
generation of electric power will be 
placed in operation in 1957 at Vic- 
toria, B.C., Canada. 

The British Power Commission has 
ordered four gas turbine-generator 
units with a total power capacity of 
more than 75,000 kw from General 
Electric Co. They will be installed in 
a power station in the city of Alberni, 
located on the east side of Vancouver 
Island. 

Order includes two 19,750-kw sim- 
ple-cycle, single-shaft units, and two 
18,000-kw regenerative-cycle, single- 
shaft turbines. Each gas turbine will 
drive a 3600-rpm, 3-phase, 60-cycle, 
hydrogen-cooled generator for 13,800 
v, 60 cycles. 


© THAT BURNING question — 
what to get for the person who “has 
everything” —is being answered 
by the Norma Pencil Corp., which, 
next month, will market what it be- 
lieves is the most expensive practi- 
cal writing instrument ever pro- 
duced —a platinum “Multikolor” 
mechanical pencil that will retail 
for about $500. Norma also has in 
production a $250 palladium pen- 
cil. 


© TWO 450,000-kw coal-burning 
steam-electric generating units, the 
largest ever undertaken in the history 
of the electric power industry, will 
be built on the American Gas and 
Electric System. Locations of the 
units, however, have not yet been de- 
termined. 

The capacity of these units is made 
possible by the growing size of the 


3 





System and the ability of the System's 
330,000-v transmission network to 
supply the necessary back-up power 
from other major generating sources 
whenever one of these large units 
must be shut down for periodical 
maintenance. 

Each unit will consist of a 450,000- 
kw machine receiving steam at 3500 
psi and 1050 F. The high-pressure 
turbine element will operate at 3600 
rpm, the low pressure element at 1800 
rpm. The 3600-rpm generators will be 
liquid and hydrogen cooled. The 
steam cycle will use double reheat to 
1050 F. It is that the 
thermal efficiency of these units will 
be close to 41 per cent 

Commenting on the significance of 
the new units from the point of view 
of atomic power, PhilipSporn, Amer- 
ican Gas and Electric Company presi 
dent, points out that the decision to 


calculated 


go ahead with these super-size, super- 


pressured coal-fired units is not due 


to any pessimism on their part over 
the ultimate feasibility of atomic 
power. On the other hand, he says, 
the new 450,000-kw units actually 
should make a major contribution to 
the economics of atomic power when 
the reactor development has pro- 
gressed sufficiently to become feasi- 
ble, for it appears obvious that very 
large units will permit best advantage 
to be taken of nuclear-generated heat. 


© FIRST MAGNETIC slip 
couplings to provide adjustable 
speed for high-pressure boiler feed 
pumps operating above 3600 rpm 
will be installed by South Carolina 
Electric & Gas Co. at its new Silas 
G. McMeekin Station near Irmo, 
South Carolina. For Unit No. 1, 
three 2500-hp, 1800-rpm magnetic 
drives have been ordered from 
Electric Machinery Mfg. Co., to 
drive 5000-rpm, 2793-psi pumps 
through 1:3.05 step-up gears. 

In addition to the three magnetic 
drives for the feed pumps, Electric 
Machinery will also build two 
adjustable-speed magnetic drives 
for induced-draft fans and two for 
forced-draft fans for the No. 1 
generating unit. 


© BACKLOG of steam turbine-gen 
erator unit orders totaling more than 
19,000,000 kw in capacity and sche- 
duled for shipment as far ahead as 
1959 was revealed recently by Gen- 
eral Electric Co 








W. E. Saupe, department general 
manager, stated that the utilities 
have found that the increasing de- 
mand for electricity over the past 
several years will not level off, but 
will increase even faster as more and 
more electrical appliances are intro- 
duced in homes, and as factories pur- 
chase electrically operated produc- 
tion equipment. 

Consequently, the utilities have 
planned their expansion programs 
over the next three years and have 
placed their orders for steam turbine- 
generator units to insure delivery and 
installation in time to meet the ex- 
pected demands. 

While 47 units of 5,200,000 total 
kilowatt capacity will be shipped 
this year, Saupe pointed out that the 
department will experience its great- 
est year in production in 1957 when 
some 7] power-makers with a com- 
bined 7,900,000 kw capacity will be 
manufactured. 


© AT THE ASHTABULA power 
plant of the Cleveland Electric II- 
luminating Co., a 250,000-kw tur- 
bine-generator will be installed, 
more than doubling the plant's 
present capacity. It will be housed 
in an addition to be built at the east 
end of the plant, which now con- 
tains four 60,000-kw generators. 
Ground will be broken for the struc- 
tural work late this year at the 117- 
acre plant site. Construction of the 
generator itself will begin within 
the next few weeks. The installa- 
tion, involving a total expenditure 
of approximately $37,000,000 will 
be completed by the close of 1959. 


© FOUR of the larger electric utility 
companies supplying 90 per cent of 
the power for Connecticut are now 
working out a plan to develop their 
bulk power supply to provide the 
State with ‘‘a high standard of elec- 
tric service at low cost,"’ the Summer 
and Pacific General Meeting of the 
AIEE was told. 

While each of the companies “‘is a 
separate, corporate entity, conscious 
of its independence, yet searching for 
high economy,"’ their ‘‘one system” 
plan provides a basis where they 
“will jointly benefit from the eco- 
nomics of generating units of larger 
sizes than could be justified on an in- 
dividual system basis,"’ three engin- 
eers reported in a paper titled The 
Connecticut Capacity Coordinating 
Plan. The authors were C. E. Brown, 
of the Hartford Electric Light Co., 
C. T. Hughes, of Connecticut Light 
& Power Co., Berlin, Conn., and R. 
G. Warner, of United Illuminating 
Co., New Haven 

‘Beginning in 1957,"’ they said, 
the capacity of each new steam gen- 
erating unit will be allocated to the 
system of the four companies to the 
extent mecessary to provide each 
system with the same percentage re- 
serve over its peak load. The energy 
produced and the actual annual costs 
of these units will be shared in the 
same ratio.”’ 

The fourth participating company 
is the Connecticut Power Co. 


© TO SUPPLY the increasing 
power demands of the Rio Grande 
Valley, El Paso Electric Co. has 
authorized Stone & Webster Engin- 
eering Corp. to proceed with the 
construction of Unit No. 6 at the 
Rio Grande Station. The unit will 
consist of one 44,000-kw preferred 
standard turbine generator which 
will be supplied with steam at 850 
psig, 900 F from a gas or oil fired 
steam generator capable of produc- 
ing 470,000 Ib of steam per hour. 
Cooling water towers will be re- 
quired and, in turn, will be supplied 
with water from deep wells. 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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the broadest line of 
cost-saving “packaged” 
boilers —for hundreds of 
applications 


HE two installations above are representative 

of Cleaver-Brooks’ broad range of standard 
models. The wide choice makes planning and 
selection of a boiler for your specific needs — 
large or small — a simple, time-saving procedure. 

Your nearby Cleaver-Brooks representative, 
with years of specialized boiler experience, can 
be of real service to you. Working with you and 
your engineers, he can help you to find ready an- 
swers to questions of size, loads, present and future 
steam or hot water needs, space and equipment 
arrangement. Where local conditions dictate, oil, 
gas or combination oil/gas firing can be selected 
for greatest savings. And once installation is com- 


See the classified 
pages of your 
phone directory for 
name of nearest 
representative. 
Send us your name 
fo receive regular 
issues of the new 
Cleaver-Brooks Bul- 
letin, or write for 
newest? literature. 


CB SERIES — The ultimate in 
compact, quiet-running boilers. 
Sizes: 15 to 150 hp. 





LR SERIES — Standard of the in- 
dustry for hot water or steam ser- 
vice, for heating or processing. 
Sizes: 200 to 600 hp. 


pleted, arrangements are made for factory-super- 
vised starting and training your operator. 

Keep in mind, too, the many fuel and main- 
tenance-saving advantages of four-pass design 
with forced draft . . . the standard equipment elec- 
tronic combustion controls which assure contin- 
uous, safe operation. 

Cleaver-Brooks boiler owners enjoy all these 
advantages and share in the combined application 
engineering experience of more than 19,000 in- 
dividual boiler installations. Put this experience 
to work for you. Cleaver-Brooks Company, Dept. 
H, 311 E. Keefe Ave., Milwaukee 12, Wis., U.S.A., 
Cable Address: CEEBEEWEST — all codes. 








Cleaver 


TWENTY-FIVE YEARS OF LEADERSHIP 
BY THE ORIGINATORS OF THE SELF-CONTAINED BOILER 
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=SWHAT THEY TELL US 


IN HIS HOSPITAL POWER 
PLANT (see April issue, page 6), L. A. 
Border said that he had two 200-hp 
boilers with appropriate auxiliaries 
necessary for the operation of a small 
plant, and felt that a more complete 
or adequate log sheet adapted to such 
a small plant would be very helpful. 

He pointed out that most of the log 
sheets available to power engineers 
were for plants much bigger than this. 


BAPTIST MEMORIAL HOSPITAL 
et POWER PLANT 


MEMPHIS. TENINESS! 





rLe waree no 


So we asked if readers would send in 
suggestions or samples of log sheets 
more appropriate for Mr. Border’s 
type of plant. 

Illustrated here are two sides of a 
single log sheet sent, in response to 
Mr. Border’s request, by Daniel M. 
Roop, administrative engineer of 
Baptist Memorial Hospital in Mem- 
phis, Tenn. Mr. Roop says the log is 
used in a power plant equipped with 


DAILY LOG 
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Side A—Daily log sheet for plant of three 300-hp gas-fired, water tube boilers 
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Side B—Showing meter readings, fuel and water data on other side of sheet 


three 300-hp water tube boilers, gas 
fired and with oil stand-by. 

This log sheet looks as though it 
would be just about the sort of thing 
Mr. Border can use, for it seems to 
give all the data necessary for figur- 
ing plant performance — and all on 
one piece of paper, too. 

Any other suggestions or samples? 


WHY DOESN’T THE TOOL 
WEAR OUT about as fast as the 
workpiece? 

This query, from C. G. L. of Cali- 
fornia, refers to the explanation in 
What Makes an Ultrasonic Machine 
Tool Work? The article appeared on 
page 80, October 1955 issue. Ray- 
theon’s Sonics Products Manager 
provided the answer: 


The tool tip does wear of course, 
but so long as the tip is softer than 
the workpiece, its rate of wear is 
much less. The following explains 
this apparent contradiction. 

Both the workpiece and the vibrat- 
ing tool are attacked by the abrasive 
particles trapped between them. The 
hardened workpiece cannot contract 
to absorb the shock of these particles 
and is therefore ground away to the 
shape of the tool tip. The tool tip, 
however, is soft and resilient enough 
to cushion the shock and is therefore 
eroded rather than ground away. 


REPRINTS GO TO SCHOOL — 
Florida’s State Board of Health 
Director was pleased: 

On April 16, you forwarded to our 
agency reprints of two articles, the 
Automatic 24-Hr Effluent Sampler, 
and the Selection and Care of Sewage 
Sludge Filter Blankets. We certainly 
want to thank you for this material. 

We should appreciate it if you 
would send us 100 reprints of the 
above-mentioned articles. These will 
be placed on the registration table of 
the 24th Annual Short Course for 
Water and Sewage Plant Operators 
to be held at the University of Florida 
at Gainsville, May 27 to June 2. 

David B. Lee 


Additional reprints are available. 
For a copy, write What They Tell Us, 
POWER ENGINEERING, 110 S. Dear- 
born St., Chicago 3, Il. 


EDITOR KRAMER, POWER EN- 
GINEERING’S authority on nuclear 
matters, gave the first major address 
before the scientific session of the 28th 
annual conference of the Petroleum 
Electric Power Association held May 
15 at the Robert Driscoll Hotel in 
Corpus Christi, Tex. His subject was 
the influence of future nuclear power 
on the petroleum industry. 
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WHY TROUBLE GOES OUT 


when this turbine goes in 





WHEEL CLEARANCES: AA—Rim clearance, 
B—Blade clearance, CC—Side clearance, 
(about one inch). Blades can’t foul, as they 
are protected by rims. Rubbing at AA will 
do no damage. Side clearance is so large 
that end-play from excessive external 
thrust cannot damage wheel. 


Main reason is the solid rotor, you can see at 
the heart of the turbine. It’s a single forging 
of special composition steel. Unlike a built-up 
wheel, there are no separate parts to loosen 
or work out. 


The Terry solid wheel turbine is built with 
large blade clearances, as shown in the dia- 
gram above. Because of this the blades can’t 
foul. Close axial blade clearance is not neces- 
sary as the steam enters the buckets at right 
angles to the shaft. 


The Terry turbine sustains efficiency 
through the years. Reason: The power pro- 
ducing action of the steam takes place on the 
curved surfaces at the back of the buckets, so 
blade wear which might occur is of little 
consequence. 


Bulletin S-116 tells more about these “Work 
Horses of Industry.” Send for a copy today. 





THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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@ Engineers tell us Yarway Remote 


Liquid Level Indicators are the most de- 
pendable boiler insurance they can have. 


Instant . . . accurate... brilliant . . . con- 
tinuous readings of boiler water level are 
seen on the panel or wherever you wish in 
your plant. You know the readings are 
right because they are controlled by the 
boiler water itself .. . by the pressure dif- 
ferential between a constant head of water 
and the varying head in the boiler drum. Jn- 
dicating mechanism is never under pressure. 








Yarway Indicators may be equipped with 
a Yarway Control Unit that operates 
Remote Hi-Lo-Alarm signal lights or 
horns. For a 24-hour record of boiler water 
levels, use the Yarway Hi-Lo-Graph 
Recorder. 








On the boiler drum itself you'll want 
Yarway Water Gages ... and these 
“bright as a star’’ gage readings can now 
be televised with a Yarway—rRca Tele- 
vision chain. 








From drum to panel and at all remote loca- 
tions, Yarway equipment gives you the 
safest boiler protection you can buy... 
proved beyond doubt in thousands of 
power plants. 





Write for the specific bulletins you want. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


b WIDE VISION! 


Clear, brilliant readings from any angle, are possible with 
the "wide vision” face on the Yarway Remote Liquid Level 
Indicator. Pointer is always visible, even at extreme high and 
low water levels. ~ 

The Yarway Indicator is tric type with automatic 
temperature compensation, as approved for use under the 
ruling of A.S.M.E. Boiler Code Committee in Case # 1155. 


Described in Yarway Bulletin WG-1824. 
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oiler insurance! 











steam plant equipment 


Biow-OrFr VALVES STEAM TRAPS 
WATER COLUMNS AND GAGES STRAINERS 
Liquip LEVEL INDICATORS Spray Nozz_es 
EXPANSION JOINTS DIGESTER VALVES 
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Life and Casualty Tower will be the tallest commercial structure in the 
southeastern United States. It contains 30 floors plus basement, obser- 
vation platform and a three-story penthouse containing the mechanical 
equipment — including two VP package boilers. The building is scheduled 
for occupancy in January, 1957. It is owned by Life and Casualty Insur- 
ance Company of Tennessee. 














Take It Away — First of two VP Boilers — 27,000 pounds — 
clears the truck bed in the first step of its 32-story journey. 
VP Boilers come fully assembled, ready for water, rail or 
road shipment anywhere in the world. 


POWER ENGINEERING 





a VP boiler ANYWHERE! 


anywhere the floor-loading’s adequate, of course. In Nashville’s 

nearly-finished Life and Casualty Tower, two Combustion Engineering Package Boilers, 
Type VP, were installed in a 32nd-floor penthouse — nearly 

400 feet above the street. The pictures show how the job was done. 











Almost Home — This VP has probably shattered the altitude 
record for boilers now — and it has another 30 or 40 feet 
yet to go. That's one of the advantages of the VP. You pick 
the spot and the rigging boys will find a way to move it in. 


The completely shop-assembled VP Boiler, shown 
at left, is available in fourteen sizes from 4,000 to 
40,000 Ib steam per hr ... for operating pressures 
up to 500 psi... for pressure firing of liquid or gase- 
ous fuels. The VP Boiler has more water-cooled area 
per cubic foot of furnace volume than any other 
boiler of its size and type. The larger lower drum — 
30-inch diameter — permits a simple, symmetrical 
tube arrangement ... greater water storage capacity 
...easy access for washing down or inspection. A low 








Boiler in a Penthouse — Now it's almost settled in its per- 
manent skytop home; about set to bring up number 2. When 
the floor is ready, they'll hook up fuel, water and the job's 
done. They'll burn gas in these boilers, with oil as stand-by. 


speed centrifugal fan which is exceptionally quiet 
in operation is standard equipment. The simple 
baffle arrangement results in low draft loss ... simple 
soot blowing ...mno dead pockets... high heat 
absorption. The VP is enclosed in a reinforced, gas- 
tight, welded steel casing, and shipped completely 
assembled with firing equipment, fittings and forced 
draft fan. For foundation, the VP Boiler requires 
only a simple concrete slab. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. B-928 
Canada: Combustion Engineering-Superheater Ltd. 


Steam Generating Units * Nuclear Reactors * Paper Mill Equipment + Pulverizers * Flash Drying Systems * Pressure Vessels * Home Heating and Cooling Units * Domestic Water Heaters * Soil Pipe 
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THE WEB is then carefully machined for welding (top). 
Nozzle partitions are machined from solid chrome- 





THE HIGH-PRESSURE END DIAPHRAGM WEBS are made from heavy 
alloy steel plates or castings. Some are ten inches thick and can with- 
iron alloy and assembled in punched bands (bottom). 


stand high pressure drops and maintain close clearances. 


How General Electric builds sturdy nozzle- 
TO MEET TOMORROW'S EXPANDING LOADS 


GROWTH OF GENERATING CAPACITY 
1966—> 


‘ 
‘ 
’ 
7 
’ 
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KILOWATTS 
MILLIONS 


1930 1940 1950 1960 


utilities and consulting 


G.E. works with electric 
turbine-generator areas: 


engineers in these vital 


BASIC RESEARCH _ 
APPLIED RESEARCH 


' PRODUCT DEVELOPMENT: NOZZLE-DIAPHRAGMS 





GENERAL ELECTRIC MAINTAINS a continuing program of research 
on turbine diaphragms. This smoke tunnel provides a visual indica- Testes 
MAINTENANCE 


f how steam flow will follow new nozzle designs. 


tion « 

















THIS NOZZLE assembly is welded to the web and outer 
ring (top). A finishing operation puts a high polish 
on the partitions for a smooth steam path (bottom). 


DIAPHRAGM HALVES are lowered into the turbine shell. The rotor 
is then assembled and the upper shell containing the top half of the 
diaphragm is added to form a series of complete compartments. 


diaphragms to reduce turbine maintenance 


TOUGH CONSTRUCTION HELPS PROTECT STEAM PATH AGAINST 
DESTRUCTIVE FOREIGN MATERIALS 


Internal damage to the steam path can be a costly 
and time consuming cause of turbine shutdown. 
Should large amounts of foreign material enter the 
steam path whole rows of buckets and partitions 
might be severely damaged. This could mean a long 
and costly outage. 


TO HELP GUARD against a long outage, General 
Electric builds turbine nozzle-diaphragms of tough, 
sturdy construction. And here’s how they help. Should 
foreign materials enter the steam path, these rugged 
nozzle-diaphragms ‘‘compartmentalize’’ damage to a 
small area. This greatly simplifies bucket repairs or 
replacement. 


GENERAL ELECTRIC MANUFACTURES these dia- 
phragms from solid castings or plates carefully ma- 
chined to shape. Nozzle partitions are machined from 
solid chrome-iron alloy and welded to, or cast integral 
with, the webs. These partitions must direct the steam 
flow at the proper angle and velocity to the adjacent 
buckets. 


In this and many other areas of research G.E. is work- 
ing with electric utilities and consulting engineering 
firms to design the power makers for tomorrow’s load 
growth. For more information on General Electric 
turbines write for GER-905, Large Steam Turbine- 
Generator Department, General Electric Company, 
Schenectady 5, N. Y. 254-40 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


For more data circle 507 on Post Card 








Why does 


the 
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in the 
ASHCROFT 
DURAGAUGE 
insure sustained 


accuracy? 


8 TUBE MATERIALS permit selection of the 

best metal for particular service conditions. These 

materials include phosphor bronze, alloy steels, 
FOR CASr Caetes. “K” Monel, stainless steels, and beryllium copper. 


get in touch with your 
Industrial Supply Dis- Every Bourdon tube used in the Ashcroft Duragauge 


tributor. He is fully ac- is extra-wide — highly sensitive to slight 

quainted with Ashcroft Silber ‘ 

Duragauges and their pressure changes. Socket and tip joints are welded 

proper selection for all or brazed, then stress relieved after assembly, 

kinds of applications to assure maximum safety and uniform structure 
for highest corrosion resistance and strength. 
Each tube assembly is “whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel 
with nylon bearings and pinion gear. A choice 

of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressures 

or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 
sustained accuracy and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


ASHERrROo tr i == 


ee A product of MANNING, MAXWELL & MOORE, INC. stRATFoRD, CONNECTICUT 
Mii MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
;| M le INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
TRADE WARE y RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX”’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 

Muskegon, Mich. 
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*“*KKING-SIZE”’ 
For 


KAINGSTON 


GARLOCK RUBBER EXPANSION JOINTS 


At the TVA’s Kingston Steam Plant (the world’s largest) the 
total capacity is 1,600,000 Kilowatts, made up by four 150,000 KW 
steam turbogenerators and five 200,000 KW turbogenerators, 


80,000 sq. foot condensers, drawing 65,000 gpm. of cooling water, are 
spring mounted on the exhausts of the 200,000 KW turbines. 60” dia. 
Garlock Rubber Expansion Joints installed between condenser water inlet 
and concrete imbedded water piping, compensate for misalignment 
and provide for expansion and contraction. 


These “King-Size” Rubber Expansion Joints are only part of “the famous 
Garlock 2,000”... two thousand different styles of gaskets, packings, and seals 
to meet all your needs... the only complete line available. 
Call one of Garlock’s 125 factory trained representatives for unbiased 
recommendations, or write for Expansion Joint Folder AD-137. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada 


Guu FR LL. <> <_ Fe. /S Packings, Gaskets, Oil Seals, Mechanical Seals, 
. PN Rubber Expansion Joints 
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Gibbs & Hill, Inc. A modern tile building, a 


. : ; pneumatic ash conveying 
Consulting Engineers system with railroad stor- 
age silo for flyash, and a 

modern coal crusher ele- 

vator and conveyor system 

are a part of the mod- 

ernization of Pennsylva- 

nia Railroad Company's 

Juniata Shops Power Plant 

at Altoona, Pa. 


Three 60,000 lb/hr. complete Riley units operating 
at 600 psig, 675F were installed with auxiliaries and 
generating equipment during modernization without 
interruption to plant steam flow. They replace eight 
old units and have an efficiency rate over 85%. 


Riley Traveling Grate Spreader Stokers with Riley 
Hydraulic Drives have a constant grate speed from 
zero fo full load. Riley overthrow feeders feature dust 
tight and seif-lubricating feeding mechanisms. 
































RILEY designs, engineers, manufactures and erects complete steam generating 
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Another POWER MODERNIZATION AWARD 
featuring RILEY Steam Generating Equipment. 


Wrenrlie teh 
ECT 
oe 


Pennsylvania Railroad Modernized its 
Juniata Shops Power Plant 


resulting in 


e 40% more steam 

e 41.6% higher efficiency 

e A net boiler investment 
of 2.5 mills per btu. 

e A net annual return of 
20% on investment 


As a result of an exceptionally well planned 
modernization program Pennsylvania Railroad Com- 
pany’s Juniata Shops at Altoona, Pa. now has a 
modern plant operating at 41.6% increased effici- 
ency, with 40% more steam, and with exceptionally 
low-cost electrical generation; adding these advan- 
tages to savings in shop manhours and operating 
labor and lower maintenance, the net annual return 
on the cost of this modernization amounts to 20%: 
a half million dollars per year — enough to pay 
for the entire modernization program in five years. 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs, - 


LY 


CUfrovultone 


MASSACHUSETTS 


Ce 


WORCESTER, 


Before Modernization 


Riley Stoker Corporation equipment has played 
an important part in modernization programs such 
as this. Out of twelve companies winning POWER 
awards for modernization of steam power facilities 
in 1955, five featured Riley Boiler Units and Fuel 
Burning Equipment . . . and each of these Riley 
customers had unique programs requiring close 
cooperation between Riley, the customer, and its 
consulting engineer. This outstanding record is 
proof of the high quality and dependability of 
Riley equipment, and of Riley’s ability to provide 
the skilled engineering and other services needed 
for a successful modernization program. 


POWER MODERNIZATION AWARD WINNERS WITH RILEY 

STEAM GENERATING AND FUEL BURNING EQUIPMENT 

Carbide & Carbon Chemicals Co. Western Electric Co. 
lowa-lllinois Gas & Electric Co. Garlock Packing Co. 
Bendix Aviation Corporation The Flintkote Co. 


A FEW OTHER COMPANIES THAT HAVE MODERNIZED WITH 
RILEY STEAM GENERATING AND FUEL BURNING EQUIPMENT 
Hawaiian Commercial & Sugar Co. U. S. Rubber Co. 
Champion Paper & Fibre Company Kennecott Copper 
A & P Corrugated Box Company Container Corp. 
Hollingsworth & Whitney Kellogg Company 
Colorado Fuel & lron Company Masonite Corp. 
Gaylord Container Corporation White Motor Co. 
Thomas A. Edison, Inc. Stokely Foods 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Washington, 

Pittsburgh, Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New 

Orleans, Atlanta, St. Louis, Kansas City, St. Paul, Houston, Denver, 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 


units for Public Utility Central Stations and Industrial Power and Heating Plants 
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and here’s how you can act on jy 





Install ECON Dual-Element 
Cartridge Fuses 


Workers and management both lose when harmless over- 
loads cause needless fuse blows, resulting in ‘down time” 
and lost production. Econ Dual-Element Cartridge Fuses 





on motor and branch circuits offer Doub/e protection: 
“‘timed”’ protection against overloads... and instantaneous 
action on shorts. Only ECON Fuses have Econ-Alloy Thermo 


Element that gives the fullest protection against fuse failures. 


Sold throuch wholesalers since 1911 


VECONOMY [ee for every Purpose 


! 1330 ECONOMY FUSE & MFG. CO., 2717 Greenview Ave., Chicago 14, Ill. 
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Clear, Continuous Records without 
Poisoning ...on the New Bailey Recorder 


% Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—unless it’s matched with 
chart records that are equally accurate. 

That’s why these features of the new Bailey Recorder are important to you: 

1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time arcs only 42/1000” 
apart. This simplifies analysis of two or more records. 

3. Interchangeable plug-in receiver units permit practically limitless record-grouping 
combinations. 


Write for Product Specification E12-5 and actual chart sample. 





ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


Pre-calibrated plug-in receiver units 

Up to four pneumatic or electronic receivers 

—or two receivers and two integrators Coutrols for 
<r. ~ 


Any four variables on one chart—easily 
read and interpreted IVANHOE TEMPERATURE 


A full year's ink supply at one loading 
Faster shipment—from stock 


PRES RE 
GAS ANALYSIS 
Minimum inventory of parts FLOW - LEVEL 


Minimum instrument investment for process RATIO - DENSITY 


cycle expansion or alteration 
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Allis-Chalmers 
Turbines Give You Per: 
rust-bearing 
ont Or ik type hydrogen 
shaft seals 
Modern Design 
Features 





CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 


AC 


ALLIS CHALMERS 


Here is the turbine 
rotor for one of the 
16,500-kw units now 
being built. For this 
850-psig, 900-F AIEE- 
ASME turbine, rotor 
shaft and wheels are 
of integrally forged 
construction. 


Concentric generator stator 
with flexible core support 
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Production 
up to 16,500 Kw 


NEW Large WA-Series Turbines Offer 


Advanced Simplified AIEE-ASME 
® Design Features ® Installation ® and NEMA Ratings 


N= WA-Series steam turbine-generator units _— glands, high chrome alloy steel buckets and noz- 
now being manufactured include the 10,000- _—_zles, reliable governing system, and unit shipment 
kw NEMA standard rating as well as 12,650-kw and installation — plus additional large turbine 
and 16,500-kw AIEE-ASME preferred standard and generator features. 
condensing ratings. The 16,500-kw units have To get MORE information on economical, 
hydrogen-cooled generators. dependable units 2000 kw and larger, call the 
Incorporated in the design are time-proved nearest A-C district office, or write Allis-Chalmers, 
labyrinth steam sealing, removable external Power Equipment Division, Milwaukee 1, Wis. 


Motor-driven 


turning gear Fabricated steel 
exhaust end casing 
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Centrifugal, shaft-mounted 
main oil pump 
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INQUIRING REPORTER: So you use Nalco System water treatment 


. . . How often are your boilers turbined? 


«. 
J 


ENGINEER: | wouldn’t know—only worked here seven years. 


You recognize the Engineer’s 
answer as a twist on the old one 
about How- often - do -you- get-a- 
raise - around - here. Our excuse 
for bringing it up is that the engineer’s 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have never 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors. 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place 


Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 
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nine a etal toe 
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SYSTEM ... Serving Industry through Practical Applied Science 
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PUMPS AND COMPRESSORS 
101 


Catalog A-156 describes and 
double-suction single-stage 

pumps for general service where liquids of 
low viscosity are to be moved. In these 
pumps the case is split on horizontal center 
line and rotating parts can be removed for 
maintenance without disturbing piping 
Cross section drawings and construction 


details included. C. H. Wheeler Mfg. Co. 


102 Chemical Pumps — Bulletin 
1050 details features and specifications of 
company’s canned motor pumps for gen- 
eral process pumping. Included are _per- 
formance curves, dimensions, principles 
of construction and operation, cutaway 
views, materials available, power require- 
ments. Chempump Corp 


103 For Ash Handling — Data 
Sheet Pa, 12 pp, features an improved 
line of A-S-H Hydroseal pumps for hy- 
draulic ash handling Photos, 
schematics and line drawings illustrate de- 
sign, construction and operation of these 
abrasion resistant centrifugal pumps Ta- 
bles give pumping capacities and related 
data, including friction loss in pipe and 
fittings. Cutaway illustrates principle of 
operation. The Allen-Sherman-Hoff Co. 


104 For Hydraulic Services — A 
solution to pump upkeep problems is 
presented in 8-pp Form 7248-A describing 
maintenance-free pumps for hydraulic 
service. Includes cutaway photos showing 
important features and pictures typical 
installations. Specifications, interchange- 
ability table, and dimensional data are in- 
cluded. Ingersoll-Rand Co. 


105 End Suction Pumps — Fas 
stocking, ordering, storing and application 
are advantages of company’s end-suction 
pumps packaging plan described in 8-pp 
Bulletin B-2319. It contains complete 
pump descriptions and a selection chart, as 
well as head-capacity performance curves 
for 22 pumps. Peerless Pump Div., Food 
Machinery and Chemical Corp. 


Centrifugal Pumps — Fight-pp 
illustrates 
es 


systems 


106 Chemical Pump — Descriptive 
and engineering data on company’s chem- 
ical pumps for all-purpose pumping of 
chemicals are presented in this informative 
brochure. Specifications are tabulated and 

dimensional drawing is included. O.K. 
Machine & Tool, Inc. 


107 Reciprocating Compressor — 


Bulletin F-80 is a 16-pp engineering cata- 
log describing company’s Ty - FMP com- 
pressor, 4 reciprocating unit built for pick- 
up service, gas boosting, general industrial 
use. Design and construction features are 
detailed and illustrated, and typical space 
plans are included. Ratings of the Type 
MP are up to 600 hp as belt-driven or 


packaged. The Cooper-Bessemer Corp 


PACKINGS, SEALS 
108 Teflon Packings — Light-pp 


Form 6906 illustrates and describes split 
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and folded types of envelope gaskets, solid 
gaskets and Teflon stuffing box, Vee-Flex, 
braided, plastic and various types of valve 
stem packings. Complete service recom- 
mendations for each type are included, as 
well as sizes available. Packing Div., 
taybestos-Manhattan, Inc. 


109 Mechanical Seais — Bulletin 
S-205-2, 8-pp, covers the complete line of 
chemically inert mechanical seals for han- 
dling all types acids, corrosives, solvents 
and gases. Provides construction, service 
and application information, installations 
and engineering details. Crane Packing Co. 


MECHANICAL POWER 
TRANSMISSION 


110 Right-Angle Gearmotor — 
Booklet B-6579 presents company’s Type 
R right-angle gearmotor for applications 
requiring 1 to 30 hp. By photos and dia- 
grams, this bulletin describes construction 
and operation of the gearmotor, including 
double-enveloping gears utilized. A chart 
shows rels itionship between output torque 
capacity and total gear ratio. Westing- 
house Electric Corp. 


111° On V-Beits— Bulletin V-1400- 
B20-P, 8 pp, shows Worthington-Good- 
year V-belts for drives used in heavy in- 
dustrial applications and miscellaneous 
light drives. Featured are steel cable belts 
with highest hp ratings of standard section 
V-belts, especially adaptable for drives 
requiring extra strength and heavy con- 
tinuous service. Also described are HY-T 
belts, a premium-rated synthetic fiber with 
surplus stretch removed; cord V-belts; 
open-end V-belts; light-duty V-belts and 
others. Worthington Corp. 


112 Electric Brakes — E ight-pp 
Bulletin WEB 6212 describes primary 
electric brakes, clutches, and clutch-brakes 
which utilize an electro-magnetic principle 
to provide a simpler, more versatile way to 
control a wide variety of machine motions. 
Includes complete specifications, cutaway 
views and photos showing component 
parts. Warner Electric Brake & Clutch Co. 


INSTRUMENTS AND CONTROLS 


113  Feedwater Controller — Bulle- 
tin 5623 suggests a practical solution to 
out-of-bounds initial, operating and main- 
tenance cost of boiler water level control. 
Points out advantages of the feedwater 
controller and lists typical specification. 
The C. E. Squires Co. 


114 For Remote Transmission — 
Bulletin 700, 16 pp, features the Orthoflow 
system for rapid transmission of metering 
data from one location to another. De- 
scribes versatility of the system for trans- 
mission of flow data, liquid level data, or 
pressure measurement data, and contains 
diagrams of each type of application in 
addition to dimensional drawings and ca- 
pacity charts. Simplex Valve & Meter Co. 


115 pH Conductivity Instruments 
— Catalog 1551, 20 pp, includes informa- 
tion about latest equipment for measuring, 
indicating, recording and controlling the 
electro-chemical variables: pH, Redox, and 
conductivity. Fundamentals of electro- 
chemical instrumentation are reviewed, 
and basic systems are described. Also in- 
cluded are illustrations of charts. Minnea- 
polis-Honeywell Regulator Co. 


116 Automatic Oscillograph — 
Bulletin GED-3049, 16 pp, gives all the 
facts and figures on this fully automatic 
instrument for monitoring power system 
transmission circuits. Outlines seven fea- 
tures which assure quality performance 
and convenience and includes specifica- 
tions and a schematic diagram of oscillo- 
graph operation. General Electric Co. 


117 HLS Detector — Development of 
an improved type hand-operated detecting 
instrument for hydrogen sulfide is an- 
nounced in Bulletin 0805-1. Describes 
principle of operation, how to make test, 
and includes cutaway view showing com- 
ponent parts. Mine Safety Appliances Co. 


118 Meter that Pumps — Bulletin 
300, 8 pp, describes company’s improved 
meter that pumps — designed for precise 
metering and proportioning of small quan- 
tities of low viscosity fluids at low cost, 
over extended periods of time. Complete 
capacity tables and a detailed schematic 
are also included. Hills-~MeCanna Co. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 113 and 114 











119 Outdoor-Type Heat Controls 
— “Modern Control of Building Tempera- 
tures from Outdoors’’ describes outdoor- 
type automatic heat controls. These in- 
clude: time switches, set automatically by 
outdoor weather; controls in which out- 
door temperatures automatically regulate 
hours of building heat generation and rate 
of heat flow; and indoor-outdoor controls 
which alter heating system’s temperature 
of water or air as outdoor se egg 
changes. Automatic Devices Co., Inc. 


121 Improved Chlorinators — This 
bulletin introduces the V-notch Variable 
Orifice, described as a new and outstanding 
development for controlling chlorine gas 
flow. Illustrates chlorinator and explains 
design advantages including wide range 
adjustment of flow, same accuracy over 
entire wide flow range, others. Wallace & 
Tiernan Inc. 


122 Panel Instruments — Bulletin 
GEC-368H, 12 pp, describes the features, 
application, construction, dimensions and 
other data of 2144-, 344- and 4%-in. sizes 
of panel instruments and accessories. In- 
cludes tables listing physical, operational 
and electrical data, and includes dimen- 
sions and panel-drilling plans. General 
Electric Co. 


HEATING, VENTILATING AND 
AIR CONDITIONING 


123 Heating, Ventilating — Com- 
plete price and engineering information 


23 





on company’ s air conditioning, ventilating, 

heating equipment is 
38-pp 1956 Estimating 
Catalog. Covers fans, roof ventilators, air 
conditioning units, heating and cooling 
coils, condensing units, cooling towers, 
unit coolers, air heaters, condensers, con- 
trol valves, forged flare fittings, pumps, 
_ starters, switches, controls, filters, 
instruments, and other 
Blazer & Son 


refrigeration and 
featured in this 


motors 
insulation 
sories. M 


124 


acces- 


Liquid Chillers — Form ACC- 
179, 6 pp, describes and gives capacity 
data on more than 30 different models of 
packaged liquid chillers. Photos, cutaway 
views and drawings illustrate design, con- 
struction and applications In various lh- 
dustries. Airtemp Construction Corp. 


125 Refrigerating Machine — Bul- 
letin 1426, 8 pp, describes single-stage 
hermetic ce ntrifugal refrigerating mac hine 
for comfort air conditioning and process 
air conditioning. Cutaway photo illustrates 
design and operation features. American 
Blower Corp. 


126 
These 


Conditioners — 
specification sheets, designated 
as Bulletins C-1100-S106P, S107P, and 
S108P, give complete dimensions and 
operating data on both vertical and hori- 
zontal models of company’s line of central 
station cabinet type air conditioning units. 
Outstanding features such as flexibility 
and compactness are described. Worthing- 
ton Corp 


Central Air 


127 Baseboard Heating — Sixteen- 
pp Bulletin 1231 contains photos, drawings 
and technical data on company’s base- 
board heating. Gives roughing-in-data, de- 
and details of typical installations, 
procedures for selecting 
A. Dunham Co. 


sign 
capacities and 
baseboard systems. C 


DUST CONTROL 


128 Electronic Air Cleaner — 
Twelve-pp Catalog E-61 features complete 
engineering data, size and capacity tables 
and component parts description on com- 
pany’s electronic air cleaners. Dimension, 
capacity and selection table is included 
Describes applications in various indus- 
tries. Trion, Inc. 


129 For Super-Clean Air — Bulle- 
tin 557-D describes company’s Ultra- 
Filtration collector for ventilation, cooling 
or air conditioning of electrical control 
rooms, laboratories, precision manufactur- 
ing areas, electric motors, and transform- 
ers; for process air to blowers, and diffuser 
plates to pressurize work spaces In dusty 
ireas. Dimensional diagrams and specifica- 
tions are included. Wheelabrator Corp 


130 Electronic Air Cleaner — Cata- 
log B-1425, 8-pp, describes and illustrates 
in electronic air cleaner for commercial 
ind industrial applications. Complete with 
pictures, drawings and specifications, bul- 
letin explains the cleaning of air by electro- 
static and describes installa- 
tion 


precipitation § 
operation, and maintenance of the 
units. Also covers movable nozzle washing 
ind adhesive application, which permit 
these twocy cles to be « ompletely controlled 
ind operated from outside the unit. West- 


inghouse Electrie Co 


VALVES, PIPING AND FITTINGS 
131 


Catalog V-55 
specifications of magnetic 


Magnetic, Motorized Valves — 
20-pp, illustrates and lists 
and motorized 


valves for use with air, water, gas, steam, 
oil and refrigerants. Covers gas valves, 
hydramotor and magnetic valves and in- 
cludes photos, dimensions, application 
data, tables listing sizes, capacities, oper- 
ating pressures and other data, as well as 
full specifications for each type of valve 
described. The Mercoid Corp. 


132 Air Valve — Well documented 
and comprehensive, 12-pp Bulletin 200 
describes Type CCAV controlled closing 
air valve — announced as a new concept 
for the protection of pipe lines against 
damaging effects of surge and built-up 
pressures or water hammer. Includes cut- 
away drawing showing design and opera- 
tion features, installation drawings, dimen- 
sion tables. Simplex Valve & Meter Co. 


133 Bronze Globe Valve — Circular 
605 details the advantages of company’s 
bronze globe valve designed for higher- 
pressure applications. Includes cutaway 
view showing component parts and a table 
of dimensions. The Lunkenheimer Co. 


134 Slide Valve —Data Sheet Ub 
describes slide valves designed especially 
for use in pipeline transporting solid mate- 
rials in liquids. Details of construction are 
covered in text and illustrated, together 
with operating mechanisms for manual or 
power operation. Line drawings with di- 
mension tables give additional data. The 
Allen-Sherman-Hoff Co. 


135 Gate Valves — Circular V-126 
describes company’s renewable seat ring 
gate valve which never has to be removed 
from the line to replace seat rings. Includes 
photos and dimensional data. The Fair- 
banks Co. 


136 Non-Return Valves — Six-pp 
Bulletin S-2 describes and illustrates com- 
pany’s Cushioned single-acting non-return 
valves. Discusses adaptability, sequence of 
operation and servicing of these valves. 
Body and yoke patterns available are 
shown, and dimensions and specifications 
provided. Golden-Anderson Valve Spe- 
cialty Co. 


137 Unions and Fittings — Advan- 
tages of company’s line of unions and 
union fittings are outlined in illustrated 
Bulletin D 255. A sectional view points 
out outstanding features and table lists 
specifications. The Fairbanks Co 


138 Plastic Pipe, Fittings — Two 
types of unplasticized PVC pipe and fit- 
tings are described in 6-pp Bulletin T.D. 
1i9 a normal impact grade and a high 
impact grade. Advantages of both types 
are given. Applications are listed by indus- 
try and process, and the full range of cor- 
rosion resistance is defined. Tables show 
physical properties, dimensions and weights, 
working pressures, burst pressures, other 
data. Installation instructions included. 
The Carpenter Steel Co. 


139 Pipe Nipples — Catalog 708B 
describes flexible pipe nipples for strain- 
free connection of air or gas lines to indus- 
trial oil or gas burners. Includes chart 
showing how to select required length of 
bellows for special flexible nipples. Also de- 
tails advantages of company : product and 
includes specifications. Hauck Mfg. Co. 


140 Steel Pipe, Tubing — This 6-pp 
folder No. TDC-163A, furnishes informa- 
tion on analysis, mechanical and physical 
properties and creep and rupture data on 
many tubing alloys which are satisfactory 
in elevated temperature service. Table also 


lists data on applications, short time 
strength, oxidation resistance, corrosion 
resistance, and working qualities. Tubular 
Products Div., The Babcock & Wilcox Co. 


141 Improved Connectors — Bulle- 
tin 407 presents a line of split-flange con- 
nectors produced for the aircraft industry, 
now available for general industrial use. 
According to bulletin this type of connec- 
tor won’t leak or loosen, is adaptable to 
any tubing joint, saves space, and is suited 
for hydraulics, steam and gases. Five 
styles are shown. Barco Mfg. Co 





-Outstanding Among 
This Month’s Catalogs 


142 Steam Pump Care — Bulle- 
tin G-2280, ‘‘How to Install and Take 
Care of Steam Pumps,”’ is a 24-pp book- 
let containing a step-by step series of 88 
illustrations showing how to increase 
the service life of all types of steam 
pumps. It offers 28 tips on proper in- 
stallation of the pumps, 54 tips on care 
techniques. Section on installation pro- 
vides information on suction, pump, 
packing pump, starting, and trouble 
shooting. Section on maintenance déals 
with such subjects as steam valves, 
liquid piston and rod, piston packing, 
liners, valve service, and gaskets. 
Worthington Corp. 


143 V-S Drive Selection Tips — 
Bulletin 20P50, 44 pp, carries handy 
multi-color tables for quick and easy 
selection of variable speed Texrope 
drives. In addition to providing these 
tables for A, B, C and D section varia- 
ble speed drives, booklet includes in- 
formation on design features, drive 
principles, horsepower rating tables for 
A, B, C, D, and E section belts, a speed 
range table showing variation in rpm 
when using two Vari-Pitch sheaves in 
combination. Allis-Chalmers Mfg. Co. 


144 on Copper Conductors — 
Publication C-25, 62 pp, is designed to 
help make the selection of bus conduc- 
tors easier. Included in booklet are 
tables regarding such shapes as chan- 
nels, ventilated square tubes and round 
tubes. There are tables for other rigid 
bus conductor shapes, also data on bare 
copper wire and ¢ able as well as com- 
monly used alloy wires. Also provided 
is a general discussion of copper, its 
physical and electrical properties. Pho- 
tos illustrate many installations. The 
American Brass Co. 

















HEAT EXCHANGERS, TUBING 


145 Air-Cooled Exchangers — Bul- 
letin 2400, 24-pp, describes latest develop- 
ments in air-cooled heat exchangers, cover- 
ing design details, construction, distinctive 
features and applications. Also included 
are specifications, sketches of available ar- 
rangements, and descriptions of mechani- 
cal equipment and control apparatus for 
various service requirements. The Gris- 
com-Russell Co 


146 Heat Exchanger Tubing— 
Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes applica- 
tions of this tubing in various instances 
where unusual water conditions, as to pol- 
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Advantages of the Ljungstrom Air Preheater 
® Size for size, recovers more heat than any other type. 


® Reduces fuel consumption. Permits use of lower-grade 


fuels. Increases boiler output and reliability. 
© Eliminates cold spots...keeps corrosion to a minimum. 
® Easier, faster to clean and maintain. 


© Requires far less supporting steel and is quickly erected. 








MINIMUM CORROSION is an important 
reason. There are no cold spots in a 
Ljungstrom. Temperature is uniform on 
all heating surfaces—corrosion-causing 


condensation is reduced. 


For all the facts, send now for a free 


copy of our 38-page manual. 


The Air Preheater Corporations 60 £0: 42nd street, New York 17, N. ¥. 
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“engineered” 
power 


for switchgear-control 
lighting 2, / —auxiliary power 





Compact, modern-design 
“power plants” engineered 
for specific applications! 
& C & D PlastiCals and 
PlastiCells give you completely 
dependable power— 


- L A S T | C AL where power must not fail! 


and PlastiCal—with lead-calcium 
grids for maximum life— 


aecwuhibage is conservatively engineered 


for at least 25 years in full-float 
BATTERIES service. PlastiCell—with 
high-tensile alloy grids— 
has a projected life of 14 years 
in float service. 


WITH BOTH PLASTICAL AND PLASTICELL YOU GET SUCH ADVANCED C &D DESIGN EXTRAS AS: 


I Extra-long life—exclusive design combines advantages of both sus- 
pended and supported plate construction. 

2 Triple insulation—thick Fiberglas mat, microporous separators, and 
perforated Koroseal retainer. 
Saftee-Vent—outstanding C & D development that prevents acci- 
dental battery explosions. 
Crystal-clear plastic jars—heat-resistant and hermeticaily sealed. 
Plastite Post Seals—for easier maintenance, and at the lowest life- 
time cost. 


Write for C & D Specification Bulletins: 
CP.536 Rev. 1 on PlastiCal Batteries 
CP.537 Rev. 1 on PlastiCell Batteries 


BATTERIES, INC. 
Fr. 


Industrial Batteries since 1906 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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lution, excessive turbulence, temperature 
and the like, required tubing that would 
withstand this rigorous wear. The Inter- 
national Nickel Co., Ine 


ELECTRICAL, LIGHTING 


147 Low-Voltage Equipment 
Publication 1082-A is the 160-pp 1956-57 
general catalog covering manufacturer's 
low-voltage electrical distribution equip- 
ment and components It is offered as a 
source of information tor speciiving such 
equipment tor applic itions up to 600 Vv 
Catalog contains photos, descriptions, rat- 
ings, list prices and application iniorma- 
tion on: lighting and distribution panel- 
boards, motor control centers, distribution 
center unit substations, safety switches 
open knife switches, molded case circuit 
breakers and service entrance equipment 
Available to qualified power engineers, 
please state your job title when requesting 
this. General Electric Co 3 


148 Permanent Magnet Motors — 
Catalog F-4344-3 describes company’s line 
of fhp d-c permanent magnet motors as 
well as gearheads, centrifugal blowers, and 
tachometer generators, designed for indus- 
trial applications with many combinations 
ot voltage, output, and speed Specifica 
tions are tabulated and motor mounting 
details illustrated. Barber-Colman Co 


You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 113. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 


149 Industrial Systems — Bulletin 
GED-3039, 48 pp, gives information on 
distribution system planning. Features, ad- 
vantages, application, operation and other 
data on system-engineered equipment tor 
industrial power distribution, including 
switchgear, unit substations, switchboards, 
transformers, busways, wire and cable, 
conduit products, voltage regulators, ca- 
pacitors, circuit breakers, safety switches, 
panelboards, controls, motor controls, mo- 
tors, turbines, rectifiers, and wiring devices 
are covered. Photos, diagrams and draw- 
ings, specifications are included. General 
Electric Co 


150 For Commercial Buildings — 
Bulletin GED-3038, 40 pp, discusses fac- 
tors to be considered in planning an electri- 
cal distribution system for commercial 
plants. Covers features, advantages, appli- 
cation, operation and other information 
on 8y stem-engineered equipment for com- 
mercial power distribution, including 
higher-voltage circuits, switchgear, switch- 
boards, unit substations, cutouts, trans- 
formers, busways, wire and cable, conduit 
products, and others. Photos, cutaway 
views and diagrams illustrate text. General 
Electric Co. 


151 Automatic Switches — Publi- 
cation 596, 16 pp, discusses factors to con- 
sider in the selection of automatic transfer 
switches. Additional information includes 
selection of type, how to specify the switch 
capacity, calculating line currents, and 
suggested specification for automatic trans- 
fer switches. Photos showing component 
parts and wiring diagrams are included. 
Automatic Switch Co. 
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In this Controlled Volume Pump, a pneumatic piston 
operator receives an instrument air signal and actuates 
a variable speed transmission. Pump speed is auto- 
matically adjusted to process demand. Servo systems for 
automatic adjustment of stroke length by instrument 
air signal also available. 


This pumpisa 4-cylinder 
formulating unit. All 
liquid ends are powered 
by a variable speed drive, 
manually adjustable. 
Stroke length of each 
liquid end is individually 
adjustable, manually. 





Standard motor-driven, 
simplex - controlled 
volume pump, with con- 
stant speed motor and 
manual adjustment of 
stroke length. 





This formulating pump 
has two “‘miniPumps”’ 
(capacities in milliliters 
per hour) and one stand- 
ard motor-driven pump, 
all powered by one con- 
stant speed drive. Stroke 
length of each unit is 
manually adjustable 
while pump is in oper- 
ation. 


Which pump is best for YOU? 


Write today for application data on 
Controlled Volume Pumps in: 

Paper Making (Bulletin 455) 

Industrial Water Treating (Bulletin 953) 
Process Instrumentation (Bulletin 1253) 





Broad flexibility 
for metering 
process additives 


If you pump and meter chemicals against a 
head . . . or maintain fixed ratios of two or 
more chemical streams . . . or automatically 
regulate flow of a control agent in a control 
system, such as pH, there’s a Milton Roy 
Controlled Volume Pump that’s exactly right 
for your application. 


Illustrated are a few of many flexible adapta- 
tions in simplex, duplex and formulating pump 
designs that are available from Milton Roy, 
with manual or automatic adjustments of 
stroking length or speed. Capacities range 
from 3 milliliters per hour to 45 gpm, pressures 
up to 50,000 psi. Accuracy of delivery is within 
plus or minus one percent. Liquid ends are 
furnished in a wide selection of alloys and in 
plastic. Sanitary design, too. 


Have you investigated how you can reduce 
chemical costs and upgrade product quality 
by using controlled volume pumps? One of the 
bulletins listed probably contains the eco- 
nomical answer to your chemical metering 
problem. Milton Roy Company, Manufac- 
turing Engineers, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


Engineering Representatives in the 
United States, Canada, Mexico, 
Europe, Asia, South America and Africa. 
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Are your 
Tube Cleaners | 
ready for 


If you haven’t checked your tube cleaner equip- 
ment lately, now is the time to make sure it is 
ready for service when you need it. 

Order needed repairs, heads, cutters, brushes, 
universal joints or hose now, while our stock 
enables us to make off-shelf delivery. Why wait? 
Do it now and avoid possible costly delays. 
Write, wire or 


Phone HUmboldt 3-0570 


ROTOJET. 


TUBE CLEANERS 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 


For more data circle 518 on Post Card 


152 Outlets Unlimited — “The 
Modern Way to Provide Convenience 
Outlets Unlimited” is the title of 12-pp 
Form 589, on Plugmold systems. Illus- 
trates and describes five sizes of raceways, 
with capacities to 10 No. 6 conductors. 
Shows Plugmold systems for applications 
in heavy and light industry, offices, others 
The Wiremold Co. 


153 Receptacles, Plugs — Bulletin 
238, 8 pp, describes company’s receptacles, 
plugs and binding posts. Illustrates both 
socket and pin receptacles and socket and 
pin plugs. Dimensions and capacities are 
given. The Standard Electric Fime Co. 


154 Strongbox Solenoids — Bulle- 
tin GEA-6215A, 16 pp, gives new applica- 
tion and accessory information on com- 
pany’s industrial strongbox solenoids. In- 
cludes descriptive material on terminal 
covers and linkage pins, detailed outline 
dimensions on a-c strongbox solenoids, and 
new price figures. Photos, diagrams, and 
force and current curves are included. 
General Electric Co. 


155 Fibre Conduit — Catalog 52, 12 
pp, outlines uses and advantages of com- 
pany’s fibre conduit, an underground pro- 
tective raceway for electric cables. In- 
cludes photos and drawings illustrating 
important features and typical installa- 
tions, as well as listing specifications. 
Orangeburg Mfg. Co., Ine 


156 Cable Ladder — Specification 
and design data on company’s ladder sup- 
port system for holding cables and tubing 
are presented in 12-pp Bulletin 156-E. 
Dimensional diagrams are included. P-W 
Industries, Inc. 


157 Mercury Vapor Lighting — 
“Better Industrial Lighting with Mercury 
Vapor,” 12 pp gives eight reasons why in- 
dustrial plants have switched to mercury 
vapor lighting. Use of color-improved 
mercury vapor lamps and of clear mercury 
vapor lamps in combination with other 
lighting to meet special color requirements 
is treated. Booklet also provides technical 
data and operating characteristics on the 
lamps, some facts on cost, and engineering 
hints for effective installation. Sylvania 
Electric Products Inc 


MATERIALS HANDLING 


158 Crawler Tractors — Mechanical 
features of the complete line of company’s 
crawler tractors are described in illustrated 
Bulletin CR-553-F. Includes on-the-job 
photos and close-ups of outstanding fea- 
tures, such as improved operator visibility, 
push-button starting, 500-hour track roller 
seals, pressurized cooling system and 
others. International Harvester Co. 


159 Excavating, Conveying — Cat- 
alog Section A, 30 pp, gives full details and 
specifications on Dragscraper machines for 
low-cost excavating and conveying. Data 
on standard installations from 14 to 3 cu yd 
and rapid shifting Dragscrapers in sizes 
from 14 to 5 cu yd are given, and typical 
installations are shown. Track cable ma- 
chines and tower excavators are also cov- 
ered. Sauerman Bros., Ine. 


WATER TREATING 


160 On Demineralization — Tech- 
nical Reprint T-140, 24-pp, a profusely 
illustrated article on demineraiization, dis- 
cusses advantages and disadvantages of 
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Another Feature of the FW Series ‘‘SC’’ Standard Boiler 


EFFICIENT 


FIRING 


ARRANGEMENT 


assures Longer, Trouble-Free Service 

















The furnace arrangement is care- 
fully designed to permit excellent 
combustion of the fuel without im- 
pingement of the flame on any of the 
tube surfaces. This prevents harm- 
ful overheating and contributes to 
longer, trouble-free performance. 


The rear wall of the firing cham- 


ber is over 19 feet from the burner 
wall, permitting long, horizontal 
flame travel. The flame envelope, as 
indicated above, occupies the major 
portion of available furnace space, 
greatly reducing ineffective or un- 





Simplified, 


schematic diagram 
showing firing arrangement of 


typical “SC” steam generator. 


used furnace volume. This same 
basic combustion principle has pro- 
vided years of successful operation 
in many other types of FW boilers. 

FW Series “SC” Steam Genera- 
tors are available in capacities from 
50,000 to 150,000 lb/hr, for pres- 
sures to 1500 psi and superheated 
steam temperatures to 950F. 

For further information, write for 
Bulletin B-55-4. Foster Wheeler 
Corporation, 165 Broadway, New 
York 6, New York. 








OTHER FEATURES 
AT A GLANCE 


Completely water- 
cooled walls 


Unrestricted circulation 
All-welded casing 


Fully drainable super- 
heater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 


Full insulation 





FOSTER W WHEELER 


NEW YORK 


luly, 1956 


* LONDON «+ PARIS « ST. CATHARINES, ONT. 
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simpler, | 
more accurate control 
of oxygen in 


BOILERS...FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


with Cnold, 0. Gockmana> 


complete Analysis Systems! 





Arnold O. Beckman, Inc. — leaders in developing advanced instrumentation 
for accurate oxygen control — now offers complete analysis systems for high- 
er combustion efficiencies at lower fuel costs. 

These field-proven systems are already being used by progressive opera- 
tors to boost profits, cut costs — and they will make the same savings for you. 
They consist of Analyzer, and Sampling System — all in one compact installa- 
tion suitable for indoor or outdoor location. For severe temperature condi- 
tions, heated cabinets can be supplied 





WATER, SOLIDS AND 
CONDENSATE REMOVED ~ 





© Ilo PHASE 
(0) 


ie 
Po SAMPLE UNDER PRESSURES, 


The diagram (above) shows a typical analysis system for boilers. The in- 
coming sample gas is first chilled and washed . . . then passes through a 
Separator where the condensables and solids are removed. The resulting clean, 
dry sample gas flows under pressure to the Gas Selector Panel (for selecting 
“Zero,” “Span” and “Sample” gases) . . . then into the Analyzer where the 
oxygen content is quickly measured. The Analyzer may be used with any 





























standard recorder or controller. 
Result — new speed, simplicity and accuracy 
in controlling air-fuel ratios, with important 
savings in fuel and operating costs! 


re) a oe ay 4e 


Profit Builders for Industry 
1020 Mission Street 
South Pasadena, California 
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this process for today’s power plants. De- 
velopments, trends and applications ol 
both multi-bed and mixed-bed ion ex- 
change are considered, and several case 
histories cited. A comprehensive bibliog- 
raphy lists 119 separate items. Tables, 
flow sheets, descriptive drawings, per- 
formance curves, process selection charts 
included. Graver Water Conditioning Co 


161 Deaerating Heater Unit — 
Technical Reprint T-149, on a shop-built 
deaerating heater for the smaller plant, 
tells why the unit was developed and gives 
details of construction. [Illustrated with 
photos, this article includes information 
on sizes, dimensions and space require- 
ments. Graver Water Conditioning Co 


162 Industrial Filters — How in- 
dustrial filters can lower production costs 
is the theme of 10-pp Bulletin 651. Several 
simple case histories trom filtering city 
water to the filtering of recirculation water 
from cooling towers and spray ponds 
are cited Company ’s IWF filters are fea- 
tured, including sectional views, typical 
installation drawings, dimension charts 
and diagrams. R. P. Adams Co., Ine 


NOZZLES 


163 Steam-Activated Nozzles 
Bulletin Supplement 3A describes sparget 
nozzles, direct contact steam jet devices 
designed for submergence in liquids to be 
heated Literature supplements a pre- 
viously issued Bulletin 3A on steam jet 
heaters for liquids. Application, construc- 
tion, operation, installation, and sizes are 
covered. Schutte and Koerting Co 


164 Spray Nozzles — Twenty-pp 
Catalog I, new edition of company’s in- 
dustrial spray nozzle catalog, contains ex- 
panded capacity ¢ harts and information on 
previous standard items, and lists new ones 
Fully illustrated, covers atomizing, non- 
clog, large capacity, gas scrubbing, flat 
spray, solid spray, special core nozzles and 
others, as well as strainers pressure regu 
lating valves and oil burner nozzles. Speci- 
fications and applic ation suggestions are 


included. Monarch Mfg. Works In 


OTHER EQUIPMENT 
165 High Speed Turbines — Bulle- 


tin GEA-6232, 28 pp, describes mechanical 
drive turbines, operating at speeds ranging 
up to 10,000 rpm ind above. Construction 
and design features of turbines for centri- 
fugal compressors and blowers are covered, 
and cross sections, schematic drawings, 
cutaways, and typical installation photos 
point out design features and applications 
Operation and arrangement of the govern- 
ing system tor close speed control is also 
discussed and steam rate tables and curves 
are included. General Electric Co. 


166 Filter Underdrains — Informa- 
tion on filter underdrains and underdrain 
blocks is presented in two new bulletins 
No. 901-B, 8 pp, describes the primary and 
secondary distributing system, typical in- 
stallations, pertormance and specifications 
Bulletin 6220-B covers various types of 
filter underdrain blocks. Infilco Inc 


1 67 Acidizing Service—Advantages 
of company’s acidizing service for water 
wells designed to increase water yl ld by 
enlarging formation channels and by re 
moving scale deposits from pumps and 
screens are detailed in this informative 
bulletin. Case histories of successful ap- 
plications are featured. Dowell Inc. 





NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Industry's First Private 


Research Reactor 


Now in Operation 


The Armour Research Foundation’s 
nuclear reactor, located on the Illinois 
Institute of Technology Campus on 
State Street near Chicago’s Loop, began 
operating early this spring. This marked 
the first time that private industry has 
had at its disposal a nuclear reactor ex- 
pressly designed for industrial research. 


Already under way at Armour are 
programs by participating companies, 
taking advantage of the revolutionary 
research techniques made possible by 
the new facility. The schedule includes 
allocation of reactor “time” for private 
studies, free of security restrictions. 
Areas of study include: food and drug 
processing; materials research — glass, 
ceramics, plastics, rubber, textiles, etc; 
petroleum, chemicals and other indus- 
trial materials and processes. 

The Model L8 Armour reactor is of 
the homogeneous solution type, de- 
signed to operate at 50 KW and to pro- 
duce a maximum thermal neutron flux 
of about 1.7x 10'* neutrons/cm*-sec at 
the center of the reactor core. Exposure 
facilities are provided through which 
the neutron flux is available in varying 
intensities for experimental purposes. 
Power level is controlled either manu- 
ally or automatically by a vertical 
control-rod system. The reactor is safe- 
guarded by a unique control system 
which “scrams;’ or automatically shuts 
down the reactor, if necessary. 


One of several reactors produced by 
ATOMICS INTERNATIONaL, a Division 
of North American Aviation, Inc., the 
design and construction of the L8 
Model is based on the company’s 10 
years’ experience in the development of 
peaceful applications of nuclear energy. 
Other applications include a reactor 
designed for a prominent southern 
California university, specially adapted 
for cancer and other medical research; 
the ee Sodium Reactor Experi- 
ment in the Santa Susana Mountains 
near Los Angeles, part of the AEC 
program to develop economical power 
from nuclear energy; plus development 
and design of a 75,000 KW sodium- 
graphite nuclear power plant. 

ATOMICS INTERNATIONAL is a major 
reactor builder—experienced in the 
design, construction and operation of 
nuclear reactors for research and the 
production of power. 





2 IN. DIA, PNEUMATIC 
TUBE 


4 IN, DIA, BEAM TUBE 


4 IN, DIA, 
VERTICAL BEAM 
TUBES 


6 IN. TO4 IN. DIA, 
BEAM TUBE 


9 IN. X9 IN. X 18 IN, 
DENSE CONCRETE 
SHIELD BLOCKS 


1-1/2 IN, DIA, 
CURVED PNEUMATIC TUBE 





1-1/2 IN, DIA, CENTRAL EXPOSURE 


3 IN, DIA. BEAM TUBE 


BISMUTH SHIELD, ALUMINUM-CLAD 


4 IN, X 4 IN, REMOVABLE 
GRAPHITE STRINGERS 


VOID SPACE 


ROLLING DOOR 


6 IN. SQUARE 
ACCESS PORTS 


6 IN. DIA. ACCESS PORT 








Reac 


ARMOUR RESEARCH REACTOR MODEL L8 


Characteristics 


Design Power . ‘ 

Zero Power Critical Mass* 

Maximum Thermal Neutron Flux 

Mass Coefficient of Reactivity* 
Temperature Coefficient of Reactivity * 
Fuel Solution Temperature at 50 kw* 
Excess Reactivity at 20° C, Zero Power* 


Reactivity Held in Control and Safety Rods* 


H : U25 Atomic Ratio* 
U5 Concentration* 
Power Density, Maximum 
Power Density, Average 


*Approximate Value 


Brief General Description —The reac- 
tor fuel is a light water solution of 
UO.SO,, enriched in U2*°, This fuel is 
contained in a spherical stainless steel 
core tank, which is surrounded by a 
graphite reflector. The reactor is 
shielded with high density concrete 
(density 3.5 gm/cm*) plus other se- 
lected materials. Fuel-handling, gas- 
handling and cooling systems are 
provided; also complete instrumenta- 
tion and equipment are installed for 
remote operation and to provide auto- 
matic safety action. 

Experimental Facilities—The experi- 
mental facilities include nine assorted 


50 kw 

850 gm U5 

1.7x 10"n/cm?-sec 
0.03% /gm 
—0.029% /°C 
80°C 

3% 

8% (2% each rod) 
350 

75gm/liter 

5.5 watt/cm? 

3.85 watt/cm? 


beam tubes, 3” to 6” ID; straight and 
curved pneumatic tubes, 142” and 2” 
ID; central exposure tube; horizontal 
thermal column 5’ square, with four 6” 
access ports. In addition there are spe- 
cial exposure facilities which make use 
of the gamma activities in the reactor 
atmosphere. 


if you are interested in any phase of 
our activities, ATOMICS INTERNATIONAL 
is staffed and equipped to help you. 
Please write: Applications Engineering 
Service, Dept. PE-N3, AToMIcs INTER- 
NATIONAL, P. O. Box 309, Canoga Park, 
California. Cable address: ATOMICcs. 


ATOMICS INTERNATIONAL 


A DIVISION NORTH AMERICAN AVIATION, INC 
PIONEERS i. THE CREATIVE USE OF THE ATOM 
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Gas flow, air flow and coal flow regulators and transmitters at Weirton Boiler No. 5 


Hagan automatic combustion controls at Weirton plant 


Pate es ae 


The Hagan systems on Boiler No. 5 at the Weirton 
Plant of the Weirton Steel Company include Auto- 
matic Combustion Control for triple-fuel firing, Three- 
Element Boiler Feedwater Control and Pressure Con- 
trol Systems for blast furnace and coke oven gas. 
The remote manual switching employed for the regu- 
lation of the induced draft fan is an exclusive Hagan 
development* which adds to the over-all system effi- 
ciency by eliminating long transmission lines and 
speeding control response. 

Hagan engineering skill has made possible many 
advances in fuel burning practices, and has resulted 
in system component designs which are versatile, 
accurate and extremely reliable. 

These Hagan instrumentation and control units are 
available as separate components. They are invaluable 
aids to the engineer who wishes to design solutions to 
his own control and metering problems. 

For details on Hagan systems or components, see 
your Hagan engineer or write for descriptive bulletins. ae. A. 


FLOW SIGNAL 
TRANSMITTER 


2. See 4 


MANUAL-AUTOMATIC 
CONTROL STATION 
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LEVEL TRANSMITTER 
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*U.S. Patent 2719535. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and components for: Process Control, 
» Boiler Combustion Control, Metallurgical Fur- 
" mace Control, Aeronautical Testing Facilities 
« Industrial Water Treatment « Chemical Water 


Conditioning 
POWER POSITIONER 


pr(---------- 
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SUBSIDIARIES: CALGON, INC. * HALL LABORATORIES, INC. om NS CANS SS... 
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Craftsmanship in steelmaking, 


forging and machining assures 
quality in the ALCO flange. 


get flanges that fit right, work right 
in the job you assign to them. 


The ALco flange is produced of high- 
quality carbon or alloy steel, made in 
ALCo’s own furnaces. Steel production 
by the flange manufacturer lowers your 
welding, preheat and postheat costs 
because exact metallurgy is assured. 


Forging and rolling techniques, drawn 
from ALCo’s extensive experience, in- 
crease the quality of the ALCo flange. 
Metallurgical laboratories check metal 
characteristics through every step of 
flange production. 


Finish and tolerances on the ALCo flange 
are provided by skilled machinists. You 














The Atco flange is available in a wide 
range of metallurgies to almost any 
specification. Fast delivery and prompt 
service on standard flanges are avail- 
able from two locations, Beaumont, 
Texas and Latrobe, Pa. Sizes range 
from 18 in. up. 


Contact your nearest ALCo Sales 
Office or write P.O. Box 1065, Sche- 
nectady 1, New York, for your copy of 
ALCo’s 54-page catalog on Flanges and 
Welding Fittings. 


ALCO PRODUCTS, INC. 


NEW YORK 
Sales Offices in Principal Cities 


ALCO PRODUCTS, INC., P.O. Box 1065, Schenectady 1, N. Y. 
Please send me my copy of ALCO FLANGES AND WELDING FITTINGS. 


(CO For reference 


C For immediate project 





Company 


Address 








City 
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POWELL 


for all valwe needs 


SWING CHECK VALVES 


For Straight Through Flow, 
Less Pressure Drop. 


= 


GLOBE VALVES 
GATE VALVES For Throttling Service. 
For Straight Through Flow, | Controls Flow To Any 
Less Pressure Drop. Desired Degree. 


HORIZONTAL LIFT CHECK VALVES 
For Prevention 
Of Back Flow 
Through The Line. 


NUCLEAR VALVES 

i Powell Can Supply 
ANGLE VAAVES Special Valves 
For Throttling Service. Eliminates a For Complex Problems 
Use Of Elbows And Extra Fittings. With Straight Line Flow. Facing Modern industry. 


for every flow control problem there is a right Valve 


1 supply this right 


the right material I 


valve here. For complete information on the 
very part wide range of sizes and materials avail- 
ry valve must pass rigid inspection able in each type of the basic valves illus 
step in manufacture, every trated above, consult your Powell Valve 
ilve has Performan Verified distributor. If none ts located near you 

tual l or if you have a special flow control prob- 
, 


valve, lem—write direct to The Wm. Powell 
lustrated Company, Cincinnati 22, Ohio 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


POWELL VALVES 


BRONZE RON 


basic valve 





STEEL AND CORROSION RESISTANT VALVES 
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DE LAVAL give dependable service 


BARREL TYPE at Gaylord Container 
BOILER FEED PUMPS . 


Here’s additional proof of De Laval reliability on the line in the 
Bogalusa, La. plant of the Gaylord Container Corporation. These two 
De Laval barrel type boiler feed pumps are both driven by De Laval MCP 


turbines operating at 850 psi, with steam temperature at 825 F. 
; @ De Laval barrel type boiler feed pumps are widely used by 
Bulletin : a ad 
Z industrial plants and public utilities. They operate at pressures up to 
contains helpful data c .: . ; , 
5,500 psi. These units offer many important design advantages, 


Bulletin 1506 on the De Laval such as double volute diaphragm, individual diaphragm bolting, positive 
barrel type boiler feed pump sealing between suction and discharge chamber and bare shaft 
covers all major design points... : ee a. ; , 

- ‘ construction. Their dependability is proven by year-in, year-out service. 
has cross-section cutaway illus- 
tration for easy reference. 


Write for your copy. ae . ? 
Ay MAVEN Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 





816 Nottingham Way, Trenton 2, New Jersey 
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CONSTRUCTION NEWS 


Crockett, Calif. — The California & Hawaiian Sugar Refining 
Corp., Ltd., 215 Market St., San Francisco, Calif., has authorized 
plans to include a steam power house installation at local plant 
here, in conjunction with major plant expansion. Project will 
comprise several large structures and is reported to cost in excess 
of $6,000,000. Bechtel Corp., 612 8. Flower St., Los Angeles, 

Calif., are consulting engineers. It is estimated that the steam 
power installation will cost approximately $3,500,000. 

Grand Junction, Colo. — The Public Service Co., Gas & 
Electric Building, Denver, Colo., has awarded a contract to 
Stearns & Rogers, 660 Bannock St., Denver, Colo., to design 
ind construct a new steam-electric generating plant with an ini- 
tial capacity of 22,000-kw. Plant when completed will represent 
in investment of $4,500,000 

Lake City, Fla. — Voters of this city rejected by a 3 to 1 
margin, a recent proposal that the city purchase the existing 
electric facilities of the Florida Power & Light Co. here. The 
project would have provided the city with a municipal power 
system at a cost of between $3,000,000 and $5,000,000, including 
construction of a city owned generating plant 


Peoria, Ill. — The Central Illinois Light Co. has plans under 
way for the financing of stock and bond issues to realize a con- 
struction budget of approximately $26,000,000. Company plans 
to spend about $69,000,000 during the five vear pe riod ending in 
1960. Central Illinois Light plans to spend $18,000,000 in 1956; 
$17,000,000 in 1957; $9,000,000 in 1958; a like amount in 1959 
and $16,000,000 in 1960 


Rock Island, Ill. — The lIowa-lilinois Gas & Electric Co., 
has announced plans for major expansion of company facilities 
and plans to spend in the next three year period an amount 
estimated at about $30,000,000, on new construction. Company 
will begin financing through banks to cover cost of expansion 
and plans permanent financing in 1957 to pay back loans and 
cover cost of future construction. Company is currently negotiat- 
ing electric and gas rate increases in the area which it serves 


New Albany, Ind. — The Public Service Company of Indiana, 
1100 Main St., Plainfield, Ind., has plans maturing for the 
installation of new power plant at local site. Contract for the 
construction of sub-structure and power house building has been 
awarded to G. K. Newberg Construction Co., 2040 N. Ashland 
Ave., Chicago, Ill., and work is expected to get under way at once 
Total estimate when plant is completed to run about $47,000,000. 


Somerset, Mass. — The Montaup Electric Co., jointly owned 
by Blackstone Valley Gas & Electric Co., Brockton Edison Co., 
and Fall River Electric Light Co., all subsidiaries of the Eastern 
Utilities Associates, has announced plans for the construction 
of a 100,000-kw steam-electric generating unit to be added to the 
Somerset plant. Unit will be in operation in late 1959 and will 
give local station a total capacity of 300,000 kw. Plant will be 
erected at an estimated cost of $19,500,000 

Jackson, Mich. — The Consumers Power Co., has announced 
plans for the construction of the first unit of a new power plant, 
adjacent to company’s present facilities at the mouth of the 
Saginaw River, known as the John C. Weadock power station 
Plant site is presently under water and will require extensive fill 
operations before construction begins. Work on initial 250,000-kw 
unit is expected to get under way this summer for completion in 
mid-1959. Company plans to have 1,700,000 kw of generating 
capacity at site ultimately, — which is more than present capa- 
city of entire system. Plans project cost of plant when completed 
at more than $100,000,000. 

Duluth, Minn. — The Minnesota Power & Light Co., 30 
West Superior St., is said to have preliminary plans under 
idvisement for new steam-electric generating plant on site near 
here. New installation is expected to cost an estimated $12,000,- 
000, and will have a rated capacity of 65,000-kw. New power 
plant 1s now being scheduled for operation late in 1958 


St. Louis, Mo. — The Union Electric Company of Missouri, 
has arranged for financing in the amount of $18,000,000, fund to 
be used in current construction program, including increased 
generating facilities, transmission lines, power substations. 


New York, N. ¥Y.— The American Gas & Electric Co., has 
preliminary plans under way for the construction of two new 
steam-electric generators for subsidiary operations, — each with 
a capacity of 450,000-kw. Units will be 73% larger than any single 
unit in operation anywhere in the world and will develop the 
equivalent of more than 600,000 horse spower, enough to supply 
residential electric requirements for a city with a population of 
1,000,000. Exact location has not as yet been determined but will 
be installed in two of the systems three biggest operating sub- 
sidiaries: Appalachian Electric Power Co., The Ohio Power Co., 

Indiana & Michigan Electric Co. Each generating unit will 
cost in excess of $50,000,000. 


Charlotte, N. C. — The Duke Power Co., 422 S. Church St , 
is arranging financi ‘ing and is plz anning to dispose of a bond issue 
of $30,000,000, portion of which is to be used in connection with 
current construction program covering power plants, transmission 
lines and other operating facilities. Present construction program 
calls for an expenditure approximating $100,000,000 for the two 
year period ending in 1957. 


Raleigh, N.C. — The Carolina Power & Light Co., has author- 
ized plans for the expenditure of approximately $40,: 500,000, for 
construction, expansion and modernization over the next two 
years. Program includes completion of a 180,000 horsepower 
generating unit near Moncure by mid-year, and plans for an addi- 
tional generating unit by mid-1958. By comparison, the 1958 unit 
will have a capacity of 225,000 horsepower. The company’s 1956 
budget for new construction will total approximately $20,300,000, 
part of an anticipated construction of the next three years of 
$65,000,000. 


Toledo, Ohio — The Toledo Edison Company, Edison Build- 
ing, has authorized expenditure of $4,700,000 for improvement 
and extension of company transmission lines and substation 
facilities, to supply new customers and give additional capacity 
to growing industrial and commercial areas. A new 138,000 volt 
circuit on 57-mi high tension line from Lemoyne to Defiance, 
Ohio, will be added with necessary substation facilities at a cost 
of $1,100,000. 


Medford, Ore. — The California Oregon Power Co., 216 W. 
Main St., has arranged for financing in the amount of $7,000,000, 
proceeds of which will be used in connection with construction 
and expansion program for 1956. Work will include property 
additions, general improvements, increased generating facilities, 
transmission lines and other work. 


Pennsylvania Power Co., 19 East 
Washington St., Newcastle, Penna., has authorized plans and 
work is already under way on the installation of a new steam- 
electric generating unit. This will be the fourth installation at the 
Newcastle Power Plant. Cost of the Power plant and building 
installation when completed is estimated at $17,500,000. The 
Foundation Company, 57 William Street, New York 5, N. Y., is 
engineer. 


Newcastle, Penna. — The 


Bryan, Tex. — The City of Bryan, Tex., has plans maturing 
for proposed improvements to municipal elec ‘tric generating plant 
to increase c apacity. Work will include increased generating 
capacity, transmission lines and miscellaneous improvements. 
Cost of improvements when completed estimated at $2,000,000. 


Salt Lake City, Utah — The Utah Power & Light Co., has 
filed with the Securities and Exchange Commission for permission 
to borrow an amount estimated at $25,000,000 from banks. 
Company plans to sell additional securities in 1957, to finance 
repayment of these loans and for additional expansion. Utility 
estimates its construction expenditures for 1956 and 1957 at 
$41,000,000. 

Milwaukee, Wis.— The Wisconsin Electric Power Co., 
Public Service Building, has arranged for the sale of bond issue 
in the amount of $30,000,000, to help finance its construction 
program. A considerable portion of the fund is to be used for the 
extension and improvement in power generating facilities, includ- 
ing transmission lines, power substations and other operating 
facilities. 


Milwaukee, Wis. — The Wisconsin Public Service Corp., has 
arranged an expansion and improvement program over a 12-mo. 
period to cost in excess of $7,882,000. Power plant expenditures 
will exceed the $1,000,000 mark, consisting of a cooling water 
intake tunnel and the start of a new generator at the Pulliam 
steam-electric plant at Green Bay, Wis. This new unit will have a 
capacity of 75,000-kw and will ultimately cost about $12,000,000, 
over the next three year period. An additional $430,000 will go 
toward improving and extending electric transmission lines and 
an amount of $830,000 for new substations and additions and 
improvements to existing ones. 
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ALLIS-CHALMERS 


Vote Tame Melaleltilelaliare| 


As little as 2 ppm has 
killed all these algae 


Kill Algae 





hecW , easy, 


low-cost way 


New Allis-Chalmers No. 120 Series Algaecide 
most toxic to all organisms in cooling towers 


Many toxic materials used as algaecides are either 
difficult to handle (as in chlorination) or are effec- 
tive against certain organisms, but not others. Fouling 
of cooling tower systems by algae and slimes results. 

New No. 120 Series Algaecide succeeds when cop- 
per sulfate, potassium permanganate, quaternary 
ammonium compounds, sodium pentachlorophenate, 
and other complex chemicals offer only a partial solu- 
tion to fouling conditions. 

For complete information, call your A-C office, or 
write Allis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin, for Bulletin 28X8434. 
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EQUIPMENT NEWS 








Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
113-114 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 


1—MARINE GENERATOR gives 
more steam in less space 


This dry land adaptation of company’s 
marine steam generator is claimed to 
make it possible to obtain 5000 Ib 
steam/hour from an overal) floor area 
of 8 by 7 ft. This can mean 150 hp in 
less than half the space required for 
many packaged steam generators. The 
boiler is designed to modulate over a 
wide range with high efficiency. It is 
electronically controlled. Oil pump as- 
sembly is furnished factory-installed 
under the unit. Water treatment tanks 
are mounted on side of the boiler shell, 
piped to feedwater pump system. By- 
pass piping permits manual water cir- 
culation control. Cyclotherm. 


2—DEODORIZER for use with 
air conditioning systems 


Eastonair evaporates when placed in 
a moving air stream, manufacturer 
states, and liberates neutralizers to eli- 
minate disagreeable odors often found 
in air conditioning systems. It is also 
said to freshen stale air without impart- 
ing a new odor to the system. According 
to manufacturer, this deodorant con- 
tains no vegetable dyes, and no chemical 
agents that deaden the sense of smell; 
it does contain a synthesized chemical 
agent that is non-toxic and non-irri- 
tating; and it does not require reactiva- 
tion. Eastonair comes in 1-lb jars, 5- and 
10-lb cans. No special apparatus or duct 
openings are required for installation, 
it is noted, and there is no danger of 
spilling or corrosion. Easton R. S. Corp. 


3—WATER COOLER is versatile 
packaged unit 


De*cribed as a complete package plant 
on wheels, this portable water-cooling 
tower is expected to relieve situations 
in which limited cooling water supplies 
retard production. It may answer a 


4—DUCT INSULATION made of 
spun mineral wool 


Felted from longer, finer spun mineral 
wool fibers, this semi-rigid duct insula- 
tion is available in three types: plain; 
with an integral vapor barrier for use 
on duct exteriors; and Neoprene coated, 
for duct interiors. Manufacturer says the 
Underwriters’ label has been applied for 
on both the plain and Neoprene coated 
types. This new insulation is not irri- 
tating to handle, it is noted, and can be 
cut with a knife to conform to irregularly 
shaped or curved surfaces. Composed of 
non-cellular, spun mineral wool, the ma- 
terial does not absorb moisture. When 
applied where condensation is a problem, 
the vapor type should be used. The in- 
sulation may be applied by currently 
acceptable methods. It comes in 24- +P 
48 in. sheets in thicknesses of %, 1, 1 

and 2 in. It is designed to withstand 
+ he. he to 450 F. Baldwin-Hill Co. 


5—ROTARY OIL BURNERS with 

integral air registers 
Ranging in size from 9 to 125 gph, these 
burners are reported to combine ad- 
vantages of company’s rotary oil burner 
with unusual ease of installation. They 
will fire with No. 6 or lighter oil, and are 
designed for natural or induced draft 
with approximately 0.10 to 0.15 in. WC 
required for full rating. The integral air 
register is claimed to assure maximum 
combustion efficiency over a wide firing 
range. Combustion air is introduced 
through the firing port, facilitating 
thorough mixing of oil and air and cut- 
ting excess air to a minimum. No checker 
floor for introducing secondary air is 
needed, company notes, since it is intro- 
duced through the air register. 

Burner is shipped in two sections: 
burner proper, and air register. The two 
units may be bolted together on the job. 
A modulating type automatic actuator 
is used to provide proper amount of fuel 
and air to maintain desired water tem- 
perature or steam pressure. Primary 
combustion air is supplied by the burner 
fan: secondary air is introduced through 
the air register. Electronic safety con- 
trols provided. Iron Fireman Mfg. Co. 





need in small chemical plants, in small 
diesel power stations with large volumes 
of water to recirculate, and even in air 
conditioned buildings. It is now being 
used in conjunction with portable oxy- 
gen-generating plants in remote loca- 
tions. Compact and lightweight, it 
has all necessary accessories pumps, 
strainers, electrical control equipment, 
pressure gages, thermometers and feed- 
water conditioner. 

The tower pictured is of steel packed 
with 20-in. Fiberglas and having an 
entrainment separator of copper mesh. 
The four axial fans have a capacity of 
11,000 cfm each. Its design capacity is 
240 gpm of 115 F water reduced to 90 F 
when the unit is operating at 95 F air 
temperature. Badger Mfg. Co. 


6—SHADED POLE MOTOR in 
1/15 through 1/10 hp ratings 


This totally enclosed, shaded pole motor, 
for high output applications such as 
ceiling hung gas fired unit heaters, has 
a “‘sealed-in”’ lubrication system and is 
reported to require no reoiling or service 
under normal use. Available in ratings 
from {5 through jo hp, this 39-frame 
motor has a 5!4-in. diam. A special “oil 
pump” groove on the motor’s shaft 
serves to provide continuous replace- 
ment of cooled, filtered oil on bearing 
surfaces. Dual oil impervious slingers 
help to seal-in recirculating lubricant, 
reducing service requirements on motors 
mounted in hard-to-reach locations. 
General Electric Co. 


7—CANTILEVER-TYPE SUPPORT 
for cable trough 


A twist of the wrist is claimed all that 
is necessary to secure the Rakit arms to 
which the expanded metal cable trough 
is bolted. Arms themselves are secured 


to up-right channel irons with pre- 
punched holes that provide a wide num- 
ber of possible settings. Cantilever type 
arm is popular for the support of cable 
trough, company points out, as the 
cable can be lifted in over the side of 
the trough without any interference 
from the up-rights which support the 
arm itself. T. J. Cope, Inc. 


8—CONTROL DEVICE for cool- 
ing tower bleed-off 


The V-Notch Weir is described as a 
simple device for easy adjustment and 
control of bleed-off in cooling towers 
and evaporative condensers. It is de- 
signed to provide variable bleed-off for 


control of concentrations and also to act 
as a skimmer for removal of suspended 
solids and such surface trash as dead 
algae and slime. Scale deposition and 
corrosion are reduced and controlled by 
controlling the concentrations and using 
properly formulated chemical treatment. 
The V-Notch Weir is easy to install, 
manufacturer states; it is mounted by 
simply cutting and threading the over- 
flow pipe so that the assembled height, 
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These Crane valves holding 25 microns absolute pressure 
after 2 years on vacuum service 


The Case History—Valves fre- 
quently are the most critical points 
in a vacuum system. But that’s 
not the case with this large South- 
ern light metals refiner. 

This plant reports no trouble or 
expense over a 2-year period in 
maintaining a vacuum of less than 
25 microns absolute for its distilla- 
tion process. 

The tight-holding valves installed 
about 2 years ago on the lines from 
vacuum pumps shown above are 
Crane No. 1611 diaphragm pattern. 
These 12-in. packless iron body 
valves are used about once daily. 


They’ ve allowed no in-leakage at 
the seat, bonnet-joint, or through 
the diaphragm. No maintenance 
whatever has been given the valves 
since installed. They operate easily 
and look good for such service in- 
definitely. 

This high efficiency performance 
is mainly due to Crane separate 
disc and diaphragm design. The 
diaphragm used as a bonnet seal 
only is not subject to destructive 
crushing. Conventional type disc 
and body seat provide a metal-to- 
Neoprene seating that’s ideal for 
vacuum and hard-to-hold fluids. 


Moderately priced, Crane dia- 

phragm valves deserve your con- 
sideration for many ordinary serv- 
ices, as well as sludges, slurries and 
corrosive fluids. 
They are made 
in a wide variety 
of body and trim 
materials, in % 
to 12 in. sizes. 

Ask your local 
Crane Repre- 
sentative about 
them, or write to 
address below for 
literature. 


C RAN 2 VALVES & FITTINGS 


PIPE e 


KITCHENS e 


PLUMBING e¢ 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5— Local Service Everywhere Through Branches & Wholesalers 
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with the weir, will be the same as the 
original overflow pipe. The volume of 
bleed-off is controlled by turning the 
sleeve fitting, thereby adjusting the 
depth of V-Notch. The unit is made of 
Saran plastic. Deady Chemical Co. 


9—HYDRAULIC RELAY features 
high frequency response 


Announced as a high precision tool, 
capable of high frequency response, this 
hydraulic relay may be installed in any 
position and requires no adjustment. It 
is described as simple, compact, rugged, 
leak proof and completely sealed. Stand- 
ard unit may be operated at hydraulic 
pressures to 750 psi without use of aux- 
iliary devices. Any metering device that 
produces a signal force in the magnitude 
of a few grams, and is proportional to 
deviation, makes of the relay a powerful 
automatic hydraulic control for the 
metered circumstance. Relay is available 
as a component, or it will be furnished 
with complete signal systems, pump 
units and accessories for specific auto- 
matic control applications such as web 
guide, speed, pressure, flow, voltage, 
current, position. Hague Regulator Corp. 


10—BATTERIES with higher in- 
stantaneous discharge 


These new Exide-Manchex Batteries, in 
heat-resistant polystyrene jars, are de- 
signed for stationary power applications 
in utility, industrial plants and other 
operations. They retain the basic Planté 
positive plate, a feature of all Exide- 
Manchex Batteries. Major improve- 
ments are announced as providing for 
increased battery life; higher instan- 
taneous discharge rates; reduced main- 
tenance because of less frequent addi- 
tions of water, more effective sealing and 
easier cleaning; adaptability to cycle or 
float service. Exide Industrial Div., The 
Electric Storage Battery Co. 


11—WATER-WALL FURNACE 
steps up boiler capacity 


This water-wall furnace is being offered 


for incorporation with user’s standard 
burner equipment for installation on 
existing boilers. It will also be made 
available along with a horizontal rotary 
oil burner, as part of company’s pack- 
aged automatic Thermepak Combus- 
tion System. According to manufacturer, 
the basic advantages this water-wall 
brings to an existing boiler are: improved 
circulating characteristics of the boiler; 
longer life expectancy of existing boiler 
equipment; greater efficiency; reduction 
in combustion chamber maintenance. 
Preferred Utilities Mfg. Corp. 


12—WATER ANALYZER indicates 
hydrazine value 


For use where hydrazine is used as an 
oxygen scavenger in industrial plant 
boilers, the Hydrazine Comparator is 
reported to offer asimple adequate method 
of analysis. It is a water analyzer with 
a slide containing permanent hydrazine 


standards for nine values from 0.00 to 
0.30 ppm of,hydrazine (N:2H,). A test is 
made by placing 50 ml of the sample in 
a small (2 oz) glass-stoppered bottle 
with minimum exposure to air and 
adding 2.5 ml of hydrazine reagent. 
After mixing, the sealed test sample is 
allowed to stand 30 min before reading. 
Previous to this time, two water ana- 
lyzer tubes have been filled to the mark 
with water being tested and placed in 
the outside compartments of the base. 
The treated sample is transferred to the 
third tube (to the mark) and placed in 
the .middle compartment. The slide is 
moved as required and colors observed 
in the mirror until a color match is ob- 
tained. Hydrazine value is then read 
directly from slide. W. A. Taylor & Co. 


13—CIRCUIT BREAKER for combi- 
nation starters 


This smaller ‘‘E”’ frame circuit breaker 
is now standard on all of company’s 
combination starters, with breakers 
rated 250-v, 100-amp. The new design 
and also the 600-v form now include 
provision for using the same type of 
handle mechanism currently used on 
combination starters with a disconnect 
switch. This mechanism mounts directly 
on the breaker. Announced as meeting 
JIC specifications, this circuit breaker 
form of combination starter is engi- 
neered so that the starter handle can be 
padlocked only in the off position. Now 
in production, the “E” frame breaker 
has an interrupting capacity of 7500 
amp and will be supplied on company’s 
CR 7008 combination starters, CR 7010 
combination reversing starters, and CR 
7108 combination multi-speed starters 
in sizes O-3. General Electric Co. 


14—SMALL VALVE regulates, re- 
duces pressure 


Only 55% in. high and 25% in. face-to- 
face, the Type 3381 is announced for 
pressure control of air, water, oil, steam 
and most liquids and gases. Body and 
trim are bronze; seat and diaphragm are 
bronze or composition. Sizes are 4 and 
3¢ in., with screwed ends; a \%-in. size 
may be ordered. The Type 3381 Valve 
operates at inlet pressure to 400 psi at 
150 F, and 250 psi at 400 F. Fire spring 
ranges are available from 5 to 300 psi 


delivery pressure. The valve can be sup- 
plied with a pressure gage, mounted in 
either of the two outlet connections. Ad- 
justing screws are available with square 
head, plastic knob or wing nut. The 
Type 3381 is a refinement of company’s 
older Type 3380 Valve. Improvements 
announced include: elimination of cap 
screws for easier maintenance; and in- 
creased spring length for greater sensi- 
tivity and improved regulation. Bul- 
letin 948 gives data. A. W. Cash Co. 


15—PIPE COMPOUND, Teflon 
based, seals corrosives 


John Crane Chemlon Pipe Joint Com- 
pound will seal practically all known 
highly corrosive liquids and solvents, 
manufacturer states. This chemically 
inert material has a base of duPont 
Teflon, and is claimed impervious to all 
types of hard-to-handle fluids and to 
possess an extremely low coefficient 
of friction. The latter substantially re- 
duces wrench torque, it is noted, per- 
mitting connections to be drawn up to 
a greater degree of tightness without 
undue stress or strain. The non-adhesive 
quality of Teflon and non-hardening 
characteristics of the compound allow 
the connections to be readily disas- 
sembled, even after long, severe service, 
according to company. The compound 
is suggested for use on aluminum, stain- 
less, Monel, or plastic pipe; it comes in 
2-oz jars. Crane Packing Co. 


16—HANDY TWEEZER works 
where space is limited 


Aithough intended for electronics and 
electrical work, the Tension Tweezie is 
suggested for mechanics and others 


mi 


working in restricted areas. It is a long 
pointed tweezer designed to reach into 
cramped quarters and hold the smallest 
electronic parts; the tension feature lets 
it hold the part without finger interfer- 
ence or pressure. Hunter Tools. 


17—HYDRAULIC GOVERNOR with 
higher work capacity 


Class 3300 Hydraulic Governor features 
full work capacity with complete regu- 
lation over the full range of speed set- 
tings for constant speed governors. Its 
rated work is 123 in.-lb, rated torque is 
159 lb-in., and steady state stability is 
claimed better than 0.1 per cent. Isoch- 
ronous or speed-droop characteristics 
are obtainable by manual adjustment. 
Adjustments provided include speed 
changer, steady state speed regulation, 
first compensation relay, second com- 
pensation timing valve, rate of response 
and load limit throttling. A fail-safe 
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BETZ - A Great Name 
In Water Conditioning 


“Prescriptions” by the truckload ! 


Solving industrial water conditioning problems 
effectively and economically requires exacting 
engineering techniques. 

There are no stock answers... 
chemical treatments. 

We realize this perhaps more than anyone. 
In fact, we make a business of it. 

For example, each year at our mixing and 
formulating plants in Pennsylvania, Texas, 
California, and Quebec, we blend and ship 
thousands upon thousands of different “‘prescrip- 
tions’, each specifically job-engineered to solve 
some individual water conditioning problem for 
industry. Because we feel it is so important to 
“tailor-make” our formulations, each of our 
plants actually performs the function of.a giant 
industrial pharmacy. 

The blending and shipment of our chemical 
formulations is, however, only one important 
part of our completely-individualized water con- 
ditioning service. Individual investigations, plant 
control methods, daily testing programs, periodic 
checkups, analyses of water samples, and regular 


no stock 


engineering reports all combine to provide a 
water conditioning service that is complete in 
every detail. 

The end result of individual attention to indi- 
vidual problems is obvious... the assurance of 
a plant (perhaps your own) operating at peak 
efficiency, free from water problems. 

A 20-minute, no obligation discussion of your 
plant water problems with a Betz District Engineer 
is the best investment in time you can make. 
Call him in today. 

W.H. &L. D. BETZ, Gillingham & Worth Streets, 
Philadelphia 24, Pa. In Canada: BETZ Labora- 
tories Limited, Montreal 1. 

















MB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


For more data circle 528 on Post Card 


July, 1956 





flexible drive serves to dampen speed 
variations without affecting perform- 
ance. Simplified construction permits 
easy assembly and maintenance, com- 
pany adds, with no special tools re- 
quired. All parts are interchangeable in 
field. Industry standard or custom 
mountings are included. Farris Pickering 
Governor Co., Inc. 


18—TRANSFER SWITCH has me- 
chanically linked breakers 


For use with emergency power and light 
systems in hospitals, industrial and 
power plants, and processing operations 
where continuity of service is vital, the 
Trans-O-Matic is an automatic transfer 
switch utilizing mechanically linked cir- 
cuit breakers as the interrupting ele- 
ment. Available in capacities to 600 v, 
800 amps, with interrupting capacities 
to 50,000 amps rms, the circuit breaker 


elements are designed to take inductive 
inrush currents of incandescent lamps 
of up to 20 times normal full load 
ratings. 

There are only two possible switch 
positions: normal closed, emergency 
open; normal open, emergency closed. 
No neutral position is possible, accord- 
ing to manufacturer, due to the double- 
throw design of the interruptor linkage. 
Trans-O-Matic Switches can be pro- 
vided with either total failure or partial 
(phase) failure protection. The former 
transfers load to emergency source only 
upon failure in all legs of a single phase 
or in all phases of a multiple phase 
normal source. With this design, return 
transfer to normal takes place when 70 
per cent voltage is restored. Partial 
failure protection provides transfer upon 
a voltage failure in one leg only of a 
single phase, three-wire system and in 
one phase only of a multiple phase 
system. Return transfer is delayed until 
restoration of 90 per cent voltage in all 
legs of the single phase, or all phases of 
the multiple phase system. The compact 
units omy a depth, including handle 
for manual operation, of 10% in. Lake 
Shore Electric Corp. 


19—FLEXIBLE SHAFT for remote 
valve control 


The core of these shafts is made of 
multiple layers of precision wound high 
carbon wire. Casing is interlocked metal 
asbestos packed and is available in 
galvanized steel or phosphor bronze. 
According to manufacturer, this flexible 
shafting with a variety of terminals 
makes it possible to control any type 
valve from almost any point in plant. 
Plain valve couplings for fastening to 


42 


valve handwheel spokes are available 
in three types: for rising handwheel 
valves, for rising stem gate valves, and 
for non-rising handwheel valves. Quick 
disconnect valve couplings are also 
available in these same types. These let 
coupling be disconnected quickly if it 
is necessary to operate valve at the 
handwheel. Special clamps for fastening 
flexible shaft in place are available, as 
well as piercing sleeves for going through 
floors, and a choice of two remote con- 
trol terminals, with indicators showing 
when valve is open or closed. Cores are 
16 to 154 in. diam. Stow Mfg. Co. 


20—SWITCH BOX for installation 
with old-work jobs 


Designed for rapid, easy installation on 
“‘old-work”’ jobs, the Raco Griptite Box 
can be used on any type of wall, it is 
noted wood, wallboard or plaster. It 
is made of heavy gage metal and anchors 
by means of a wing-type support with 
one-screw adjustment. Manufacturer 
says it is the easiest box to set in place, 
only three simple steps are required for 
installation. All Steel-Equipment Inc. 


21—FLOW INDICATOR for han- 
dling hazardous fluids 


Model 3602 Armored Flow Indicator is 
announced for purge service or flow rate 
indication of hazardous fluid at pressures 
up to 1500 psig and temperatures to 
400 F. No glass parts are in contact 
with metered fluid flow is indicated 
by tubular follower magnetically coupled 
to extension on tapered plug in fixed 
orifice which measures flow rate. A 
O-ring seal is incorporated. Standard 
flow rates from 1.5 to 180 gph of water 
are provided in a single meter body by 
five plug and orifice sets. Unit is easily 
disassembled for cleaning or range 
change without removal from pipe line. 
Standard construction is of Type 316 
stainless steel. Bulletin 360 gives more 
details. Brooks Rotameter Co. 


22—PRESSURE TRANSMITTER for 
the pneumatic systems 


The Metagraphic Absolute Pressure 
Transmitter is designed to measure pres- 
sures in ranges as low as 0 to 5 mm 
mercury absolute, and transmit the 


measurement as a 3-15 psi pneumatic 
signal to an automatic controller or re- 
ceiver. Offered to handle pressure ranges 
from 0-5 mm Hg to 0-760 mm Hg, it 
transmits a universal 3-15 psi pneu- 
matic signal, and can be used with any 
standard pneumatic receiver or auto- 
matic coudbelier. The Bristol Co. 


23—ROOF EXHAUSTER, vertical 
type, aluminum construction 


Named the AlumaLung, this vertical 
unit is constructed of heavy wall ex- 
truded aluminum sections with welded 
seams. It is only 21 in. high and compact 
in design, yet is claimed to exhaust 


more dust, smoke, fumes and excess heat 
than most roof exhausters of corre- 
sponding capacities. No protective coat- 
ings are needed to combat weather con- 
ditions and air impurities, it is noted, 
and the louvre-type dampers using the 
“‘pin-and-eye”’ hinge principle and to- 
tally enclosed motor do not require 
lubricants. The AlumaLung is leakproof 
during severest weather, it is announced, 
and accumulation of ice or snow does 
not affect damper operations. The motor 
support utilized also ms as safety 
guard to protect personnel. The Aluma- 
Lung comes in sizes from 24 to 60 in., 

capacities from 5400 to 42,000 cfm. It 
is designed to fit standard roof curbs. 
The Iron Lung Ventilator Co. 


24—VENTING TRAPS offer di- 
rect, positive operation 


For automatically discharging accumu- 
lated air or gas at the high points of a 
liquid or closed system, these venting 
traps are designed to offer direct and 


positive operation. In sizes and types 
for practically every requirement, the 
traps come in semi- -steel for high tem- 
peratures (to 450 F) to 250 psi and low 
pen gg to 300 psi; in fabricated 
steel for high temperatures (to 750 F) 
to 600 psi and for low temperatures to 
1000 psi. Traps are furnished with a 
stainless steel ball float or with a non- 
collapsible stainless steel open-end float. 
Valves and seats are stainless steel. 
Valve points are guided to — posi- 
tive closing. The Clark Mfg. C 


25—TIME SWITCH provides 
morning build-up 


The improved Weather-Chron is de- 
signed to automatically regulate the 
hours of building heating, and to divide 
the day into three periods of heatin 

Two switch circuits are incorpesnted. 
The first operates the burner or valve, 
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The “Iron Horse” 
tried to dress 
the part! 


ZEIGLER, MOSS HILL, 
ORIOLE, MURDOCK, 
LIBERTY SMOKELESS, 
BUCKHORN... prompt, low 
cost delivery of these famous 
brands —now—through your 
nearest Bell & Zoller office. 


BELL BUILDING, CHICAGO 1, ILLINOIS 
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1886! Inventors came up with ideas like this 
steam-driven “horse car’ —guaranteed not to 


frighten horses. 


1886! Bell & Zoller first started marketing their 


famous free-burning quality coals. 


A lot has changed, and a lot been forgotten since 1886. 
But not this: 70 years ago Bell & Zoller set out to mine, 
process and deliver the best high-heat, low ash coals by 
the best, fastest, lowest-cost methods available. 


And we’re still doing that job in 1956! 




















Coal Company 


Detroit * New York «St. Louis * Minneapolis 
Omahae Milwaukees Louisville* Washington, D.C. 
Terre Haute, Ind.e Mount Hove, W.Va. 


For more data circle 529 on Post Card 


WHICH OF THESE CHARACTERISTICS 


ARE ESSENTIALS 


ON YOUR REMOTE CONTROL JOBS? 


High Load Capacity 
. Adaptability ... Freedom from 
Trouble... Long Life... Flexi- 
bility ...these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request). Full de- 
scription of this versatile REMOTE 
CONTROL is given in our DATA FILE 
available for your further study. 


ACCURACY is inherent in the basic 
design, and in the standards of qual- 
ity and precise dimension that con- 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS. These are 
precision products, not gadgets. 


VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well . . . HOT jobs on jets and indus- 
trial furnaces ... COLD jobs down 
to —70° F . WET jobs (the con- 
duit can be completely immersed) 

. DIRTY jobs . . . ABRASIVE jobs... 
CORROSIVE jobs... HEAVY, TOUGH 
jobs up to 1,000 lbs input... LIGHT 


Accuracy... 


DUTY jobs... REMOTE jobs 150 feet 
or more from the control point... 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controle 
. are thoroughly effective under 
almost any operating condition. 


“SOLID as a rod but FLEXIBLE as a wire 
rope” aptly describes TRU-LAY 
PUSH-PULL CONTROLS. This /flexi- 
bility provides positive, remote 
action whether anchorages are fixed 
or movable ...it damps out noise 
and vibration—protects delicate 
instruments ...it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 
.it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. . . 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 
TRU-LAY PUSH-PULL MECHANICAL LINKAGES 


Simple 

One Moving Part 
Life-Time Service 
Life-Time Accuracy 
Low over-all Cost 
Noiseless 


alll 


rat | 


Complex 
Many Parts 
Many Points 
of Wear 
Increasing 
Back-Lash 
Loss of 
Accuracy 
Vibration 
Rattles 


| drops 
| level (as 10 F). 


| or seven-day 
Automatic Devices Co., Inc. 


ADAPTABILITY to all sorts of 
mechanical situations explains, in 
large measure, the wide-spread ap- 
plication of TRU-LAY PUSH-PULLS. 
Standard anchorages, fittings and 
heads have been designed that meet 
requirements on approximately 


80% of the installations. Simple 
modifications of these standards, or 
minor changes in your own design, 
cover almost every special situa- 
tion. Our ae —— the know- 
how on such mat 

FREEDOM FROM TROUBLE and LONG 


LIFE are assured even under excep- 


tionally adverse operating condi- 
tions because of such things as... 
full protection of the flexible, inner, 
working member by the tough flexi- 
ble conduit ... lubrication of the 
inner, working member for life dur- 
ing assembly ... seals that keep 
moisture, dust and other foreign 
matter out of the unit...cold 
swaging of fittings that makes them 
integral parts of the control unit. 
(Full construction details in our 
DATA FILE). We have never heard ofa 
TRU-LAY FLEXIBLE PUSH-PULL CON- 
TROL wearing out in normal service. 


Whether your interest is in a single application of this versatile PusH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will 
answer your further questions, and will also provide you with the 
means of defining to us the application you may be interested in. 
The six bulletins and booklets in the DATA FILE 
co will answer all your further questions. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 
7 2216-M South Garfield Ave., Los Angeles 22 + 929- Connecticut Ave., Bridgeport 2, Conn. 
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with only the safety high-limit con- 
trolled in the circuit regulating heat gen- 
eration or flow. Starting time of this 
morning build-up period changes auto- 
matically as outdoor weather changes. 
At a pre-selected time, the second 
switch of the timer connects the “day- 
time” heat flow controller with the 
circuit to provide a regulated heat flow 
through the day. Heat flow is stopped, 
or reduced, at pre-selected night hour. 
An added safety feature serves to 
automatically eliminate “night setback”’ 
operation when outdoor temperature 
below a_ pre-selected safe low 
The unit is designed to 
stop all heat input to the building when 
outdoor temperature rises above a pre- 
selected minimum as 65 F. One-day 
models are available. 


26—MULTIPLE TUBE COLLECTOR 
offers increased efficiency 


The Cyclo-trell Multiple Tube Collector 
incorporates design principles which in- 
crease gas handling capacity, it is an- 
nounced, with higher collection efficiency 
and a greater gas flow for a given pres- 
sure drop. Unit consists of a series of 


| ey lone tubes arranged in parallel, and 
| depends 


on centrifugal force for its 
operation. Incoming gas enters chamber 
under pressure, and flows into lower set 
of inlet tubes attached to lower header 
plate and of slightly larger diameter 
than upper outlet tubes. Inlet vanes at 
mouth of tubes set up a circular motion 
in gas so that suspended particles are 
forced downward and outward against 
inlet tube wall. Cleaned gas is first 
forced toward center of collector tube, 
then upward and into outlet tube by 
pressure differential. Use of aerodynami- 
cally shaped vanes is said to minimize 
gas turbulence and increase centrifugal 
force. Outlet vanes serve in recovering 
energy in outlet tube, increasing tube 
capacity. Shell and hopper are of 7-gage 
bolted steel, with cast iron inlet tubes 
and vanes. Research- Cottrell, Inc. 


27—CONTROL VALVE for erosive 
or gritty process flows 


The Sphincter Valve is designed for 
handling erosive process flows or those 
containing gritty solids which cannot 
tolerate pockets but accept Neoprene or 


| natural rubber. It will produce minimum 


turbulence in the flow through the valve, 
says manufacturer, and is for use on 
slurry service where the solids in sus- 
pension tend to plug most control valves. 
Only parts exposed to wear in this 
valve are a rubber seat and an O-ring. 
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Advantages of the 
Western Precipitation 


Unit 


for recovering fly ash in 
power plant operations 
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‘The control and recovery of fly ash has always been a 
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troublesome problem in power plant operations. But with the Western 
Precipitation CMP unit, new economy and efficiency in the solution of fly ash 
problems are now being made in both small and large plants. 


The CMP is backed by experience 
unequalled in the industry. Almost a 
half century ago Western Precipitation 
pioneered the first commercial applica- 
tion of the now-famous Cottrell Elec- 
trical Precipitator to recover suspen- 
sions electrically, and this equipment is 
still unsurpassed in its field. 

Subsequently, to provide efficient 
fly ash recovery for low cost installa- 
tions, Western Precipitation also pio- 
neered the first multiple small tube 
mechanical recovery unit—the Multi- 
clone Collector—and this unit promptly 
gained widespread recognition for the 
new efficiencies it brought to mechani- 
cal recovery processes. 

From these years of experience 
gained in both electrical (Cottrell) 
and mechanical (Multiclone) recovery 
installations, Western Precipitation 
pioneered another new development— 
the CMP Unit—a unit that combines in 
one compact installation many of the 
best features of both electrical and me- 
chanical recovery methods. 


In a typical CMP Unit, the stack 
gases first pass through a Multi- 


= 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
cmP Combination Units 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Processors 
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Main Offices: 


clone section where the heavier 
materials are removed mechani- 
cally. 

The partially-cleaned gases 
then pass through a Cottrell sec- 
tion where the very small par- 
ticles are removed electrically. 


This arrangement offers several im- 
portant advantages. Removing the 
heavier particles by Multiclone permits 
the bulk of the recovery operation to 
be performed with relatively low-cost 
equipment. Using a Cottrell for the 
final clean-up insures unusually high 
recovery efficiency—approaching theo- 
retically perfect, if desired. Thus, the 
CMP combines high recovery effi- 
ciency with low total cost. 

But that’s not all. The CMP has 
the further advantage that the efficiency 
curve of the Multiclone portion com- 
plements that of the Cottrell portion 
(as shown in the chart above) —there- 
fore the overall CMP efficiency re- 
mains practically uniform at all boiler 
loads. 





At low boiler loads the recovery 


efficiency of the Cottrell is high- 
est...and at high boiler loads 
the Multiclone reaches its maxi- 
mum efficiency. But, by combin- 
ing the two types of equipment 
into a single CMP Unit, the effi- 
ciency curve remains almost flat, 
regardless of the boiler load. 


With CMP equipment, even small 
power plants can now afford adequate 
fly ash recovery. However, this fact is 
all-important... full benefit of the 
CMP principle can be obtained only 
by a proper balance between the me- 
chanical and electrical sections to fit 
the individual requirements of each in- 
dividual installation. And no organiza- 
tion is better equipped to provide this 
critical “know-how” than the one or- 
ganization that has had far more expe- 
rience than any other in BOTH electrical 
and mechanical recovery methods... 
WESTERN PRECIPITATION CORPORATION! 


This, the industry’s finest recovery 
experience, is as close to you as your 
telephone. May we supply further de- 
tails? 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Materials from Gases 


1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 « Hobart Building, San Francisco 4 


Precipitation Company of Canada Ltd., Dominion Square Building, Montreal 
Representatives in all principal cities 
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Expansion, Misalignment Problems 
Solved with Flexon Expansion Joints 
in Heating—Air Conditioning Piping 


—— 


A Single Source 

for Every Expansion 

Joint Requirement 
Flexonics Corporation manu 
factures a complete line of 
expansion joints in free-flex- 
ng, controlled-flexing and 
special types. Sizes range 
from 3” up. 


FLELON srecren 
® 3 


Ask for your copy of the Flexon 
Expansion Joint Design Guide 
lt provides application 


installation data for a wide 


FLEXON 


The Flexon Expansion Joints illustrated above 
are protecting the new heating and air condi- 
tioning piping just installed for the Engineering 
Building, Chicago, Illinois. 

During the winter months, the risers shown 
carry hot water for heating this modern 23 story 
office building. When summer comes, this same 
system is utilized for the circulation of chilled 
water for air conditioning. 

These Flexon Expansion Joints are designed 
for the double duty they perform here and will 
handle axial movement up to 3”. They are rated 
for pressures to 150 psi and temperatures to 
500° F. They also compensate for misalignment 
in piping. 

Flexon Expansion Joints can protect your 
piping from the dangerous stresses of thermal 
motion and misalignment which could eventually 
result in piping failure. 

They are manufactured by pioneers in the 
fabrication of corrugated metal assemblies with 
over 54 years of experience. For routine or un- 
usual applications, play it safe, specify Flexon 
Expansion Joints. 


* EJ2¢ 
Flexonics ie 


EXPANSION JOINT 
DIVISION 


1374 S. THIRD AVENUE, MAYWOOD, ILLINOIS 





QUALITY 


ear 


FORMERLY CHICAGO METAL HOSE CORPORATION 
Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


For more data circle 532 on Post Card 


The former is compressed along its axis 
to produce throttling action and tight 
closure. At present, %<-and '4-in. OD 
tubing sizes are available. Parts exposed 
to process may be bronze, steel or stain- 
less steel. Manual or air operators are 
available for quick interchange. George 
W. Dahl Co., Ine. 


28—CARD HOLDER KIT identifies 
electrical circuits 


This inexpensive identification card 
holder kit provides neat, legible identifi- 
cation of electrical circuits and instal- 
lations. Card holder kits are available 


for switches, enclosed circuit breakers, 
switchboard circuits, panelboards and 
load centers. Installation takes only a 
few minutes. Two small holes are drilled 
and holder is anchored firmly to device 
with two self-tapping screws. Ten card 
holder assemblies, individually pack- 
aged, are in each kit. Square D Co. 


29—POCKET TOOL strips and 
cuts copper wire 


For electrical, machine shop and other 
applications, this pocket-size wire cutter 
and stripper has a wire size adjustment 


for easy wire stripping. For this, you 
simply set the adjusting stop to the 
wire size, close the jaws of the tool 
around the wire, hold firm and strip 
clean to the bare wire with an easy 
“straight pull’’ motion. Tool is 5 in. 
long, costs around $2.00. Jo-E] Co. 


30—LUBRICATING SYSTEMS for 

high temperature uses 
Centralized lubricating systems de- 
signed to withstand temperatures to 
500 F while providing fully automatic 
lubrication are announced. The systems 
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New trends hn the ase of refvacrones 


Laclede Thintite Tile construction for water 


wall backing and boiler baffles. 


Reduce your costs, speed up installation 
with interlocking Laclede Thintite Tile 


Thinner, lighter weight refractory furnace enclosures 
reduce maintenance and labor costs, weight and 
wall thickness and lower cost of new boiler settings. 


Interlocking Laclede Thintite Tile offers exclusive 
advantages for water wall backing, as well as for 
boiler baffles and roof coverings. Tile sections inter- 
lock quickly and easily, reducing installation time 
and lowering cost per square foot. This interlocking 
design keeps the wall tightly sealed—reduces leakage 


to a minimum. Also, the Thintite wall is completely 
uniform—-free from deformation or warpage. 


Light weight Thintite Tile is machine-made of first 
quality fire clay to a single shape. The single shape 
permits use of Thintite for walls, baffles and roofs, 
thus reducing inventory requirements. 


When you need boiler refractories, be sure to consider 
Laclede’s Thintite Tile. Call your Laclede-Christy 
representative for all the facts. 


LACLEDE-CHRISTY COMPANY DIVISION 








H. K. PORTER COMPANY, INC. 


2000 Hampton Ave. - 
Mission 7-2400 


St. Louis 10, Missouri 
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Quick-Operating 
EV ERLASTI NG 
Through Valve 


The standard Everlasting 46 
4 a 
sign which ET ee a 
e 
varter-turn of the *€ 
pe with a drop-tight “~" 
c 
that actually improves W! 


use. 


Straight 


Conform with ASME codes. 
Available in a range of sizes for 
pressures up to 600 psig. Write 
for descriptive bulletin. 


Shock-Resisting 


EVERLASTING 
Angle Valve 


Specially desi 
Constructed ¢ 
vere Service 
and abrasion 
Solids. 


gned and Stoutly 
© withstand Se- 
and the Shocks 
of blow-down 


EVERLASTING 
DUPLEX UNITS 


also available with Y Valves and in 
any combination of Quick-Oper- 
ating, Angle and Y Valves. 


Zar “euerlasting” 3 ude 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 
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use valves and filters that combine heat- 
resistant qualities with desired filter 
and flow control characteristics, com- 
pany states. Successful use on different 
types of machinery operating under 
temperatures from 200 to 500 F is re- 
ported — including flatwork ironers in 
commercial laundries, and valve stems 
of large industrial gas engines. High 
temperature units are available in most 
of this company’s cyclic, continuous and 
“‘one shot”’ centralized lubricators. 

The new systems are made up of three 
basic components: 1) a combination 
pump-reservoir that feeds oil at a pre- 
determined frequency and volume into 
2) a single-line distribution system, with 
junctions and branch lines leading to 
each lubricating point where 3) a meter- 
unit filters and measures the oil and 
maintains the one-direction oil flow. 
Bijur Lubricating Corp. 


31—WIRE BRAID HOSE has 

grease-resistant cover 
Revelation Wash Up Hose is announced 
as a wire braid hose with a specially- 
compounded, white Neoprene, grease 
and fatty oil-resistant cover. The prod- 
uct was developed for maximum flexi- 
bility under high pressure hot water 
and steam conditions and extra-severe 
service requirements, as found in fish 
canneries, meat packing houses, dairies 
and food processing plants. The inner 
tube is made of a heat-resisting com- 
pound for extra long life under hot 
water and steam service. A high tensile 
steel wire braid reinforced carcass pre- 
vents hose from bursting or rupture. 
The white Neoprene cover is insepara- 
bly bonded to wire carcass by a ply of 
high tensile, heat-resisting cord yarn. 
Hose is available in 14-, *4- and 1-in. 


ID sizes. Hamilton Rubber Mfg. Co. 


32—V-S MOTOR for low speed 
applications 


Type VEV-1-GD (double reduction) 
and Type VEV-1-GM (triple reduction) 
Varidrives are variable speed, internally- 
geared units, with take-off shaft and 
motor on the same side. They are sug- 


gested for low speed applications requir- 
ing variable speed, where weight dis- 
tribution and limited space are factors. 
Units are available through 5 hp. Both 
upright and horizontal assemblies are 
on production with dripproof, totally en- 
closed or explosion-proof motors. De- 
signed for rugged duty, these Varidrives 
are also described as extremely com- 
pact, and as providing slow speeds and 
high torque without use of separate gear 
boxes, speed changers and other equip- 
ment. U. S. Electrical Motors Inc. 
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Six Reasons Why it Pays to Buy a 
CONTINENTAL 
Automatic Boiler 


Guaranteed 80% efficiency .. . 
Fire-tested before shipment . . . 
Range, 20 to 500 hp. 


§ Simple, practical two-pass design, 
for uniform flow of combustion 
gases through all return tubes. 


k Maximum radiant heat transfer 
achieved by “Spinning Gas” tech- 
nique for thorough mixing of air 
and atomized fuel. 


High-CO» and low-temperature . 


stack gases — proof of high com- 
bustion efficiency. 


Free, rapid water circulation im- 
proves heat transfer, keeps heat- 
ing surfaces clean. 


Easy access to furnace and all 
return tubes. Refractory baffles 
and brickwork are not required. 
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“As an engineer, | insist on the 


GUARANTEED EFFICIENCY 


of Packaged Boilers” 


“Boiler efficiency used to be an X 
factor — an unknown gamble 
where the odds were stacked 
against the buyer. No engineer 
likes to gamble, so we used to 
recommend oversize boilers, just 
to play it safe. 

“Then, to answer a major indus- 
trial need, the Packaged Boiler 
was developed. With its guaran- 
teed efficiency of 80%, it elimi- 
nates all our guesswork. Now we 


. 


can specify exactly the right size 
boiler for every job. When plant 
expansion calls for greater steam 
production, additional Packaged 
Boilers can be added — easily, 
economically, conveniently. 


“Packaged Boiler efficiency 
doesn't fluctuate, either. It stays 
almost constant throughout a 
wide load range . . . and through- 


out the long life of the boiler.” 


ome For details on the Continental Automatic Boiler, send for Bulletin BE-3 


BOILER ENGINEERING & SUPPLY COMPANY, INC, 


3 Manavon Street, Phoenixville, Pa. 


A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 
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The City of Jacksonville, Florida, 
recently installed six Allis-Chal- 
mers boiler feed pumps and 
motors rated at 486,000 pounds = 
per hour, 1560-psig discharge 
Pressure, 285 F, 1250 hp. 











NAS 
. 


Another User of Reliable 


ALLIS-CHALMERS 
barrel-type 


neasous ; : 
Were ave the a are outstanding features like these 


° throughout the Allis-Chalmers line. Whether 
for wide acceptance you require boiler feed, condensate, circulating 


i 










City of 
Jacksonville 










of these pumps: or other power plant pumps — it pays to stand- 
. ardize on Allis-Chalmers. 
@ Outstanding performance — fully proved In addition, A-C can supply pumps, motors 


by service records. 


@ High efficiency and smooth operation un- 
der fluctuating loads — first stage has twin, 


and control of coordinated design and manufac- 
ture. This means one responsibility — one guar- 


single-suction impellers for low NPSH re- antee of satisfaction. 

quirements. Get complete information on barrel-type boil- 
@ Simple maintenance—expansion joint and er feed pumps. Call your nearby A-C office or 
shaft seals are brought to outside of pump write Allis-Chalmers, General Products Division, 
where they can be easily inspected. Milwaukee 1, Wisconsin for Bulletin 08B7899. 
@ No balancing device needed—axial balance A-4854 


is maintained by back-to-back mounting of 
the impellers. 


ALLIS-CHALMERS > 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available « Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar © Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use ¢ No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


For lowest cost 
Steam, 
KVP Company 
burns coal 
the modern way 


The engineering department of the Kalamazoo Veg- 
etable Parchment Company, following an extensive 
fuel survey, decided to meet increased power demands 
by burning coal the modern way. 

Five of eight existing coal fired boilers of varying 
age were replaced by one new boiler capable of 
burning a diversified range of coals. In addition, 
automatic coal handling equipment was installed. 
With it, coal is automatically dumped, magnetically 
cleaned, carried to the power house by a moving belt, 
crushed, pulverized and fed into the furnace. 


These new facilities have resulted in increased 
steam capacity, lower operating costs and lower fuel 
costs. 

For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building e Washington 5, D. C. 
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Both Kansas City Plant and Gastonia, N. C. Plant, newest of the H&D plants, 
have two 18,000 Ib per hr boilers. The Kansas City boilers use either gas 
or oil depending on availability. The Gastonia boilers use oil only. Ail these 
boilers have forced-draft fans mounted directly on the burner windbox. 


BeW BOILERS: 


A 35-YEAR 
ACCEPTANCE STORY 
st HINDE & DAULH 


Hinde & Dauch operates corrugated box factories 
in major markets of the East, Midwest, and South 


This oil-fired 150 HP B&W Boiler went into service 
in 1930, at H&D's Baltimore box factory. 
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The Hinde & Dauch Paper Company is 
one of the country’s largest manufacturers 
of corrugated paper materials. Its remark- 
able growth since 1882, from a single 
threshing machine and straw baler, has 
been paced by ingenuity in adapting the 
product to varying conditions—virtually 
making markets where none previously 
existed. 

As a leading corrugated box manu- 
facturer, H&D requires an efficient, 
dependable steam source in each of its 
many plants scattered around the country. 
And since 1921, whenthree 516 HPB& W 
Boilers went into service in the company’s 
Fort Madison, Iowa plant, The Hinde & 
Dauch Co., has been using B&W Boilers 
of various types and capacities in its plants 
from Watertown, Massachusetts to Kansas 
City, Kansas—the strongest possible in- 
dication of acceptance based on per- 
formance. 

Since 1946, B&W Boilersfor H&D have 
been of the Integral-Furnace Type. In its 
newest plant at Kansas City, Kansas, 
two B&W Integral-Furnace Boilers went 


ee ree eiees 


into service in November of 1955. Each 
unit provides 18,000 Ibs of steam per hr 
and is equipped for oil and gas firing. 
Some of the other H & Dinstallations have 
provision for future stoker firing, to afford 
full benefit from fuel price fluctuations. 
Today there are 19 B&W Boilers in service 
at H&D plants, for a total of 275,000 Ib 
of steam per hr. 

For the past 35 years, Hinde & Dauch 
has been relying on B&W Boilers for de- 
pendable, economical steam. Like many 
more industrial concerns in various cate- 
gories, this company has found B&W 
Integral-Furnace Boilers ideally suited to 
its steam requirements, both processing 
and heating. Take a tip from this long 
association if you are considering steam 
plant modernization or expansion. B&W 
Integral-Furnace Boilers are available in 
individual capacities to meet any require- 
ments from 2900 to 350,000 Ib of steam 
per hr. 

Write for complete details to The 
Babcock & Wilcox Company, Boiler Divi- 
sion, 161 East 42nd St., New York 17,N.Y. 





B&W INTEGRAL-FURNACE BOILERS 
OFFER THESE 10 COST-SAVING ADVANTAGES 


Minimum floor space and headroom requirements 
High fuel economy 

Smokeless combustion 

Adaptable to all fuels and firing methods 

Ec ical fast st ing 

Water-cooled furnace 





® Clean, dry steam at all ratings, even with high 
boiler water concentration 

@ Quick response to wide and heavy load swing 
demands 

® Easy to inspect and clean 

® High availability with least attention 





DIVISION 
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film type 
exchangers 


(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 

Municipal plant cool water for diesel 

engines and a lubricating oil cooler, Bulletin HE-7 describes typical inetalle- 
tions of Vogt Film Type exchangers and 


BOTTOM: Jacket Water Coolers serving is available upon request. Dept. 24-XPE 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Sales Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
CINCINNATI, ST. LOUIS, CHARLESTON, W. VA., SAN FRANCISCO 
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CF-7 Hook-on Recorder can _ record 
loads on lighting circuits with minimum 
servicing or attendance by plant personnel. 


Portable CH Model on a typical applica- 
tion, measures the efficiency of repeat 
operation machinery to improve produc tion. 


Switchboard CH Model provides a con- 
tinuous indication and record of load; uses 
extra-long record rolls, throw-away inkwell. 


When plant management has problems ae 


General Electric Recorders Help 
Get Answers with Accurate Reeords 


In power generation—You can 
use the General Electric CH switch- 
board model recorder to help solve 
operating problems where you need 
to chart a continuous record of fre- 
quency; determine station output; 
and graph peak loads at all hours. 

It offers you a versatile means of 
charting a continuous record of an 
electrical quantity against time. Sur- 
face and semi-flush panel-mounted 
models can measure and record cur- 
rent, voltage, power, frequency, or 
speed with up to 28 chart speeds from 
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14 inch per hour to 2 inches per 


second. Speeds are changed easily. 
In power utilization—Y ou can use 
the General Electric CF-7 hook-on 
recorder to help solve operating 
problems of motor-driven machinery 
and distribution loads, and for making 
voltage and current surveys. 

Easy to use, the CF-7 hook-on 
recorder offers you a multi-range 
means of recording varying loads up 
to 750 amperes. The CF-7 can meas- 
ure and record either current or 
voltage; has seven ranges: 15/75 
50/750 amperes, a-c; and 150/300 
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write Section 
tric Co., Schenectady 5, 
contact your nearest G-E 
Sales Office. 


GENERAL 


750 volts, a-c. Butyl-molded hook-on 
transformer is ASA rated to 8700 
volts. The inkless CF-7 can operate 
for 30 days without attendance. 

For full information on how both 
the CH and CF-7 recorders can help 


you solve plant operating problems, 


582-15, General Elec- 
N. Y., or 
Apparatus 


Progress /s Our Most Important Product 


@B ELECTRIC 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


\\77.\'\@ BLOW-OFF VALVES 
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How Nuclear Reactor Fuel 
Elements Work 


And how they are fabricated by the Babcock & 
Wilcox Co. at their new Lynchburg, Va. plant 


NTEAR LYNCHBURG, in Vir- 
| ginia, The Babcock & Wilcox 
Company have just put into opera- 
tion the first privately built nuclear 
fuel element fabricating plant in the 
country. They are at present making 
fuel elements for the AEC Material 
Testing Reactor in Idaho and for 
The Consolidated Edison Company 
of New York’s nuclear power plant 
to be built at Indian Point in New 
York State. 

Here is a brief description of the 
way fuel elements operate and how 
they are fabricated in this new plant. 

The working material for the fuel 
elements will depend on the kind of 
reactor. For the Materials Testing 
Reactor, for example, the fuel ele- 
ments are made of an alloy of approx- 
imately 13 per cent enriched uranium 
(i.e. uranium 238 containing more 
than its normal share of uranium 235) 
and 87 per cent aluminum. The 
uranium makes the alloy radioactive, 
but no chain reaction can occur until 
enough of the alloy is concentrated 
in one spot. In the reactor core 
enough of this alloy is concentrated 
to form what is known as the critical 
mass, and as soon as this critical 
mass has been assembled the fission- 
ing of the uranium forms a chain 
reaction which is self-sustaining. In 
a reactor this reaction is controlled 
so it does not become too violent (as 
it does in a bomb) and the heat lib- 
erated during the reaction is used to 
generate steam and produce electric 
power. 


Effect of Fission Products 


After several months operation the 
reaction is slowed down by the ac- 
cumulation of fission products, and 
the fuel has to be removed and re- 
processed. Reprocessing means sepa- 
rating the uranium from the fission 
products so the uranium can be used 
again. 

Many people are puzzled over 
nuclear burning because there is no 
apparent change in the fuel after it 
has been burning for several months. 
When a piece of coal burns, the re- 
sulting ash is very different from the 
original coal, but when uranium alloy 
burns in nuclear fission the alloy 
looks much the same as it did before. 

The reason the uranium seems 
unchanged is that the amount of ura- 
nium that has been converted into 
fission products is so small (a very 
small percentage) that it cannot be 
seen by the naked eye. These fission 
products are distributed evenly 
throughout the material of the fuel 
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element in sub-microscopic amounts. 

This is yet another example of the 

enormous forces contained in the nu- 
cleus . . . the fact that such a small 
amount of material can supply so 
much energy ... that after gen- 
erating power for several months the 
amount of fuel used is so small it 
cannot even be seen. 
The fission products slow down the 
reaction because they absorb neu- 
trons that would otherwise be avail- 
able for more fission. 

Since uranium oxidizes very read- 
ily, the fuel elements are clad in 
aluminum, zircalloy or stainless steel. 
The elements are made up into strips 
and then assembled in “club sand- 
wiches”’ as shown in the photograph. 

In the reactor the assemblies are 
held in a vertical position and water 
circulates between the strips and 
carries away the heat produced by 
the fissioning. This water is then 
passed through a heat exchanger 
where steam is produced and this 
steam drives a turbine generator. 


How B & W Makes the Elements 

The B & W plant receives enriched 
uranium from the AEC. This ura- 
nium is then alloyed with the re- 
quired amount of aluminum or other 
material that is to be used for the 
fuel elements, and then it is rolled 
and machined into the right sized 
strips as part of the fuel element 
assemblies. 

Strict precautions have to be taken 
in the plant to make sure the uranium 
is never concentrated in amounts 
large enough to form a critical mass. 
In the vault where the uranium is 
stored it is carefully separated into 
small quantities, and in the plant a 
trolley system is used so that only a 
limited amount of uranium is per- 
mitted on one trolley and each trolley 
load of material passes through one 
complete process before the next one 
is started so there will be no danger 
of an accidental accumulation of too 
much uranium in any one spot. 

At the same time there is a con- 
tinual and strict accounting, down 
to the last 1/100 gram, of all the 
uranium in the plant. In effect, 
B & W borrows uranium from the 
AEC, and at any moment they have 
to be able to account for every scrap 
of this borrowed material. 

, In addition to the fabricating 
plant, B & W have built a Critical 
Test Facility at Lynchburg. This is 
a small reactor, complete with con- 
trol and measuring equipment, in 
which working models of reactor fuel 
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One of fuel element assemblies for 
Con Edison's nuclear power plant 


elements can be assembled and 
tested. 

In the design of fuel elements and 
reactor cores there are so many 
variables that information can be 
obtained more easily by experiment 
than by calculations. Much the same 
thing happens in aircraft design 
where wind tunnel models are used 
to collect data that would be too 
cumbersome to obtain theoretically. 

In the Critical Test Facility the 
fuel element models are made critical, 
i.e. enough material is concentrated 
to make a continuous fission reaction 
occur, but it is kept on a very small 
scale, so very little heat or power has 
to be dissipated, yet the information 
obtained is quite accurate and much 
cheaper than making experiments on 
a full scale power reactor. 
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NO ROOM TO EXPAND? 


Al ADDITION TO BOILER HOUSE 


B Conveyor 

C PICKLING BUILDING 
D Power House 

— PROPERTY LINE 


F MATERIAL STORAGE 
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G ROADWAY - MATERIAL BEQUIP IN THIS WAY 











Here's How Dana Squeezed In Another Boiler 


Plant growth or process demands frequently require 
expansion of existing steam capacity without enough 
space to install new equipment; when this happened 
to Dana, they “made” space by using some ingenuity 


‘TEAM IS IMPORTANT to any 
J manufacturing operation, and 
when a company faces the prospect 
of running out of it either figuratively 
or literally as the saying goes 
something’s gotta give. 

Dana Corporation’s Detroit Divi- 
sion, which produces automobile 
frames, was faced with such a prob- 
lem when recently it was told that its 
source of supply for steam would soon 
become unavailable. 

This meant a complete power house 
would have to be built especially for 
the plant. However, such a project in 
itself posed a serious dilemma be- 
cause of limitations of time and 
space 


Started Small 

many American plants, 
when the Detroit Division was 
started it was relatively small in 
physical size. Located in the Detroit 
suburb of Ecorse, plenty of vacant 
land surrounded its first unit when it 
was built in 1927. 

Initial section of the plant pro- 
duced stampings on what would now 
be considered a small scale. When 
this unit was erected, a power house 


Like so 


with boiler capacity sufficient for 
little more than the stamping opera- 
tion was provided. 

Adjacent to the property occupied 
was the plant of Great Lakes Steel 
Company, now a subsidiary of Na- 
tional Steel Corporation. Starting in 
1931, and several times thereafter, 
our plant was expanded in order to 
accommodate additional manufac- 
turing operations, occupying new 
factory space built contiguous to the 
original unit. 

Great Lakes Steel was enjoying 
similar growth at the same time. Re- 
sult was that our plant not only 
found itself occupying substantially 
all of the land originally purchased, 
but th steel company’s concurrent 
growth had so hemmed it in, no ad- 
jacent land was available for addi- 
tional construction. 

The boiler house erected in 1927 
showed unmistakable signs of being 
seriously over-taxed during the late 
1930's. 

Rather than construct additional 
boiler capacity at that time, however, 
the Division made a deal with Great 
Lakes ‘Steel to obtain the steam 
needed. Great Lakes was then look- 


By HARRY SCHULTZ * 


ing for ways of disposing of excess 
steam generated in its open hearth 
stacks, and was glad to pipe some of 
it into our plant. 

This worked to everyone’s satis- 
faction for some time, but Great 
Lakes continued to grow and even- 
tually found itself in the position of 
needing more and more steam for its 
own operations. 


Steam Supply Cut Off 

A point was eventually reached 
where what was once waste steam 
would in itself be insufficient to meet 
all the needs of Great Lakes. Hence 
that company not only had to recap- 
ture it for its own use, but actuaily 
had to provide additional facilities 
for generating still more steam to 
meet existing steel-making needs. 

In the fall of 1953, Great Lakes 
announced that they would be unable 
to supply steam to us after October 
1, 1954. A year is not much time to 
erect any sort of building nowadays. 
In our case it seemed to pose an im- 
possible situation. 


*Plant Manager, Detroit Division, 
Dana Corporation, Detroit, Mich. 
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Fig. 1. View of power house, ash silo, 
and coal-handling conveyor. Property 
line fence, foreground, shows boundary 


BELT CONVEYOR 


ELEVATOR 


\ 
TRACK HOPPER 


The problem was not so much the 
design and erection of a boiler house 
as it was where to build it. Another 
irksome problem was the unfavor- 
able location of railroad facilities suit- 
able for coal handling. 

Surveys indicated that, by using a 
high degree of ingenuity, it would be 
possible to erect a power house ad- 
jacent to our old boiler house but, in 
any case, it was going to be an ex- 
tremely tight fit. 

Two railroad sidings were avail- 
able, but one depended upon access 
through the steel plant’s property 
and was frequently blocked by its 
operations. Also, on that siding, there 
was no room to hold cars, so it had 
to be ruled out. 

Better luck was had with the 
second siding, which runs entirely 
through our own property and is long 
enough to store as many as three coal 
cars at a time. 

This siding had the disadvantage 
of necessitating a long overhead con- 
veyor to the coal bunker. When in- 
stalling the new boiler, we were re- 
quired to reverse the firing side, 
a somewhat unfavorable deviation 
from the boiler layout existing in the 
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Fig. 2. A side view of boiler showing 
two boiler feed pumps in foreground; 
one is steam-driven, other, electrical 


125-TON BUNKER 





TO STOKER HOPPERS 


old power house section that was to 
be utilized with the new. 

Extreme maximum dimensions of 
the new building imposed by space 
limitations was 37 by 47 ft. The old 
one-story boiler house measured 40 
by 60 ft. The limitations of the new 
floor space meant that we would have 
to restrict the dimensions of the fire- 
box and increase the over-all height 
of the boiler. 

The new building, therefore, was 
designed to be three stories high, with 
a partial basement underneath. Be- 
cause of the required non-standard 
shape of the boiler’s fire chamber 
longer and narrower than usual 
the stoker manufacturer was reluc- 
tant to supply a continuous cleaning- 
type stoking unit. 


Soil Conditions Pose Problem 


We were forced to provide a some- 
what deeper basement than would 
otherwise be required in order to ac- 
commodate the type of equipment he 
deemed necessary. This headed us 
into still another problem — unfav- 
orable soil conditions. 

Our plant is located close to a 
river. Any excessively deep excava- 








Fig. 3. General view at level of the 
upper boiler drum; draft fan and stack 
can be seen behind piping, background 


Fig. 4. (Left) A simplified drawing of 
coal conveyor (see “B” in title plate) 





Fig. 5. Front view of boiler; shown are 
stoker drive, controls, bunker chutes 


tion would entail heavy expense, and 
construction would require sheet pil- 
ing, which was provided. As the base- 
ment now stands its floor is below the 
water table. We have experienced no 
difficulty from this fact, however, un- 
doubtedly because of the precautions 
taken when the basement was dug 
and constructed. 

Once we found it would be possible 
to overcome these many problems 
and we began to build a boiler house 
of sufficient capacity to meet our 
needs, our greatest concern then be- 
came the matter of meeting the dead- 
line that had been handed to us. 

Actual construction work took on 
a particularly hectic aspect largely 
because of the low accessibility to the 
property. Getting the materials to 
the site was bad enough. But storing 
various construction materials and 
boiler house components as the work 
proceeded was even worse. There was 
little or no free space in which to 
put anything. 

Construction of the boiler house 
and installation of the equipment was 
completed, however, in 10 months. 
The deadline was missed by only one 
month. The new facility was in com- 
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Fig. 6. Section of basement and foundation for power house ‘addition; note level of water table. Pilings support footings 


plete operation by November 1, 1954. 
The interior layout provides five 
levels for the equipment, its opera- 
tion, and maintenance. They are: 
partial basement; ground floor; mez- 
zanine; boiler drum platform; and 
coal bunker walkway. (The coal 
bunker has a capacity of 125 tons, 
or two days’ supply, at full load.) 
Boiler provided is rated at 50,000 
lb per hour. Such auxiliaries as pumps 
to feed our water heaters, etc., are of 
sufficient capacity to accommodate a 
second boiler which may in the future 
replace the old, original unit now in 


use as a standby. This of course 
means capacity of the boiler house 
can be doubled without dimensional 
expansion. 

All components used are standard. 
Some of the old boiler house equip- 
ment is still being employed, but all 
of the newly-installed units, including 
ash-handling facilities, are the most 
modern available. 

Although tailored to fit into an un- 
comfortably tight corner of our prop- 
erty, we find that our new boiler 
house is adequate to meet all require- 
ments, and we have been told by 


numerous impartial visitors it is one 
of the neatest, most orderly layouts 
they have seen anywhere. 

Above ground the building features 
interlocking pressed metal over a 
structural steel framework. Floors 
are of re-inforced concrete and steel 
grating. It has a standard insulated 
roof, topped with tar and gravel. 

In dollars and cents, the complete 
job cost us $600,000. What it cost in 
sleepless nights and how much it taxed 
our ingenuity, however, can’t be so 
readily estimated, so just let’s leave 
that factor to the imagination. 





Liquid Cools Largest 
Generator 


FIRST LARGE STEAM turbine-gener- 
ator with liquid-cooled stator con- 
ductors in the history of the electrical 
industry, made by General Electric 
Co.’s Large Steam Turbine-Generator 
plant, is now running at The Cleve- 
land Electric Illuminating Co.’s sta- 
tion at Eastlake, Ohio. 

The unit consisting of a tandem- 
compound turbine rated at 208,000 
kw and its connected generator rated 
capable of producing 260,000 kva, 
will be the largest 3600-rpm turbine- 
generator in the world. 

Innovation of circulating a cooling 
liquid through hollow conductors will 
be used in the stator portion of the 
turbine-generator. Most present-day 
generators are cooled by circulating 


hydrogen gas through passages in 
the magnetic portions of the rotor 
and stator. 

Other technical features of the 
CEI generator include a gas-conduc- 
tor-cooled rotating field winding, a 
new and improved grain-oriented 
strip steel in the magnetic portion of 
the armature, and an improved type 
of insulation. 


Eva Can Spot Man 200 
Yards in Darkness 


UNIQUE INSTRUMENT which makes 
it possible to see in the dark 
was recently shown to the public 
for the first time by Baird Associates, 
Inc., Cambridge, Mass., an affiliate 
of American Research and Develop- 
ment Corporation. 

The device, which utilizes no elec- 


tronic circuitry, is called an evaporo- 
graph (nicknamed EVA), and en- 
ables one to spot a man 200 yards 
away or to see a house a mile distant 
in total darkness. 

In operation, the evaporograph is 
similar to a camera. The unit collects 
radiation emitted from an object and 
focuses it as an image onto an oil 
film. 

The oil then evaporates away 
from point to point at rates varying 
with the amount of radiation re- 
ceived at each point. Seen in reflected 
light, these differences in oil film 
thickness appear as different colors, 
like oil films on water. 

A detailed thermal picture of the 
field of view is thus obtained in color. 
This picture can be viewed directly, 
or a photographic record can be 
made with a camera which is incor- 
porated in the apparatus. 
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Fig. 1. General outline of the measurement arrangements of an average barge—typical of all such water-borne carriers 


How Much Coal in That Barge? 


Scales big enough to weigh a coal-laden river barge are rather a 
scarce item in the trade; fortunately, the natural principles of 
buoyancy and displacement enable barge operators to use the 
craft itself as efficient weighing machine. Author tells trade tricks 





Fig. 2. Gaging immersion depth by use 
of tube; note tube line-up with hatch 
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By FRED M. REITER * 


ONNAGE OF COAL transported 
by barge on the Ohio River and 
its tributaries has increased greatly 
in the past decade. This is a natural 
result of the construction of many 
large power-generating plants on or 
close to river unloading facilities. Al- 
though the selection of sites along 
these rivers stemmed chiefly from 
the need of large volumes of water, 
the possibilities of low-cost transpor- 
tation of bulk material, such as coal, 
played a large part in the decisions. 
This article is concerned with one 
of the most important phases of this 
mode of transportation: the determi- 
nation of the amount of coal shipped 
in each barge. How many tons of coal 
are contained in the barge and finally 
paid for? 
Several the 


centuries prior to 





Christian era, Archimedes explained 
the principles for measuring the 
weight of coal in barges. His princi- 
ples of buoyancy and displacement 
form the basis of a very accurate 
means of determining the number of 
tons of coal in barges. Displacement 
measurements are taken of ocean 
shipments of bulk materials; the 
Plimsoll mark on the side of a ship 
serves as a displacement control 
point to indicate a vessel’s loaded 
condition. 

Archimedes’ principle states that 
any floating body will displace a 
quantity of water equal to its own 
weight. A body, regardless of density, 
whether it sinks or not, is buoyed up 
by a force equal to the weight of the 
fluid it has displaced; this principle 
applies to the measurement of coal 


*Formerly, Fuel 
Power & Light Co. 


Engineer, Dayton 
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Table |. Depth gage readings on typical barge. Sketch shows reading points 




















Gage reading (inches) 

barge barge 

Position empty full Barge bulkheads 
1 9 5-%" 36-%" ¥_"' dirt, no water 
93 36” 1” dirt, no water 

9'2 30-2" 4-Ya"' dirt plus water 

9'3-%" 30-%" 4-%"' dirt plus water 


Conditions inside of 


Fig. 3. Gaging on river side of barge. 
With tube, ripples don't upset reading 


in floating barges for power plants. 

The gager need only measure the 
depth to which a given barge of fixed 
size and shape sinks, empty and full. 
It is just as simple as that. The only 
variable is the accuracy with which 
measurements are made. This method 
of measuring barges has become 
standard procedure among personnel 
known as “qualified gagers,’’ men 
who specialize professionally in this 
work. 

Gagers, however, are not licensed 
or registered in many states, nor are 
they licensed federally, as are the 
weighmasters of railroad and truck 
scales. Weighing scales are tested by 
the railroads, or the state, or the 
local Department of Weights and 
Measures. The lever systems of track 
and road scales remain constant in 
their adjustment, indicating or re- 
cording the weight of the load with- 
out the aid of man. Gaging of barges 
is entirely a human endeavor, and 
subject to human error. But by the 
development of standard methods, 
considerable accuracy and agreement 
among gagers has been established. 


Gaging at Fixed Points 

Figure 1 illustrates the plan view 
of a standard 1000-ton steel river 
barge used for transporting coal. 
Water depth measurements are gen- 
erally taken along the gunwale, op- 
posite the inside edge of the openings 
or covers of the entries into the inner 
chamber or bulkheads of the barges. 
Lining up with the inside edge of the 
bulkhead door opening provides a 
fixed point along the gunwales for 
all measurements. These points also 
bring the measurements within the 
area of the submerged portion of the 
hull, rather than into the rise of the 
angle of the ends of the barge that 
may be out of water. 


Average 


Difference 6.93 ft 


Some gagers use a varnished meas- 
uring stick about l-in. square in 
cross-section with notches cut in one 
side in fractions of an inch. This stick 
had its center of gravity well below 
the gunwale of the barge so that it 
assumes a plumb position freely. 
Other gagers use light folding-rules, 
but these may become top-heavy 
when the shorter depths of loaded 
barges are measured. When the rule 
is top heavy, it may go out of plumb 
and rest at an angle to the water 
other than 90 deg. Fractions of an 
inch difference in depth measure- 
ments can give variations in tons in 
measuring an area as large as the 
top of a barge. 

Figure 2 illustrates the use of a 
sheet metal tube about 3 in. in diam- 
eter. This tube has a horizontal steel 
angle bar attached to its side, at an 
angle of 90 deg to its axis. This bar 
rests on the outer steel sheet of the 
barge side so that identical measure- 
ment levels are secured at all times 
by any gager. The top of the tube is 
3 in. above the bottom of the angle 
cross bar, so that the reading of the 
measuring stick or rule made at the 
top rim of the tube is always made 
at the same point, and measures 3 
in. above the actual top of the barge 
side wall. The measuring stick or 
rule is lowered to the water’s edge 
inside the tube and readings taken 
against the top rim of the tube. 

With this tube, there are several 
points on the steel sides on which 
readings could be made. Two sheets 
of steel plate form the outer shell of 
the barge at the gunwale; one is the 
actual shell, the other a reinforcing 
sheet. The actual shell sheet is gen- 
erally used to sight the rule readings. 
One veteran gager would put the ball 
of his shoe across the sheets and 
measure to the sole of his shoe. (If 


_ 13-2’ water plus dirt 
—_ 7” water plus dirt 

_ 9-4" water, no dirt 

— 12-’a"" water plus dirt 


his toes turn up, he might have a 
slight variation.) 

An interesting item in taking read- 
ings is the point at which the rule or 
stick makes contact with the water. 
With practice this becomes simple, 
because at the moment of contact 
with the water, the stick breaks the 
surface tension film of the water, 
and the water wets the stick. Capil- 
lary attraction immediately causes a 
lift in the surface of the water against 
the stick. This is clearly visible in 
the reflected light. 

The advantage of the tube is in 
securing a waveless water surface. 
On windy days, waves striking the 
side of the barge make it difficult to 
get the true water level that would 
compare with readings elsewhere or 
on still water days. It would be 
necessary to average a number of 
of readings. Figure 3 shows the meas- 
urements being taken on the river side 
of the barge with the tube submerged 

- among the waves and ripples of the 
water surface. 


Make Allowance for Bilges 

In addition to reading the water 
depths off the sides of the barge, the 
gager must descend into the space 
between the inner wooden bottom of 
the coal holding chamber and the 
outer steel hull of the barge. Dirt, 
coal or water may accumulate within 
these inside compartments and affect 
the tonnage of coal computed for the 
load. It is customary to measure 
these extraneous contents each time 
readings are taken. Depths and areas 
of water, dirt, coal, etc., are meas- 
ured and deducted from the meas- 
urement computations in order to 
have basically clean barges in all 
measurements. 

All barges are pumped clear of 
water in the bulkheads when loade ! 
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Table Il. Example of an application of 
barge measurements to barge hull chart 


Length of barge 
coal compartment 


At loaded water level 173.17 ft 
At empty 156.58 ft 
Average 164.875 ft 
Width of barge 26.0 ft 


Area of coal, average horiz. 
barge section 

Cu ft volume per ft height 

Weight, displaced water (( 


4286.75 sq ft 
4286.75 cu ft 


62.5 Ib per cu ft 267,921 Ib 
Displacement, tons/ft 134 tons 
Actual uncorrected difference, 

full and empty 6.93 ft 
Tons of coal in barge 928.62 tons 


and initial measurements taken. 
Rain or snow in transit down the 
river may re-introduce water. Barges 
may be pumped out in travel or 
upon unloading. Hence it is essential 
to go down and measure the contents 
of the inner chambers in taking all 
readings. 

Table I gives the displacement 
readings taken of a random barge, 
October 18, 1955, before and after 
unloading. 

The manufacturers of barges make 
up complete displacement charts for 
each individual barge based upon 
their own construction, computations 
and tests. These charts go with the 
particular barge to the owner, for 
his own or the gager’s use. The gager 
must have a set of these charts for 
every barge he gages in order to 
convert his measurements into tons. 
For example, if the barge of our ex- 
ample was Dravo Hull No. 1082, it 
might take Dravo Chart No. 21300. 

No adjustment for the dirt, coal 


and water is included in the above 
basic figure. Volume adjustments re- 
quire the barge construction data, 
from which the gagers determine 
their individual corrections, by meth- 
ods of their own. 

Different firms and gagers have 
their own developed and standard- 
ized methods, based upon the same 
general principles. Some firms have 
set up standard forms of their own 
for use by their gagers and for their 
permanent records. 

There exists some difference of 
opinion as to the accuracy obtained 
with and without the help of the 3-in. 
tube. As a comparative test on this 
subject, our gager took readings with 
and without the tube. His point of 
measurement on the top of the tube 
was, in this case, 3 in. above the 
angle bar or top of the gunwale sheet 
on which the readings were made 
without the tube. 

The results obtained by the two 
methods tabulate as follows: 


With Tube Without Tube 
Gaging Actual Less 3-in. At Gunwale 
Point Reading Tube Height 
1 39-% 36-% 36-% 
2 39-“e 36-% 36-% 
3 33-A 30-2 30-% 
4 33 30 30-% 


The only time when problems of 
the accuracy of barge measurements 
arise is when the coal from the barge 
is transferred to or from equipment 
that has weight scales, such as belts, 
railroad cars, trucks, etc. 

New electrical belt scales can 
weigh the coal at the manual operat- 
ing conditions at the rate of 250 tons 
per hour with an accuracy within 1 


per cent. Recording and indicating 
meters are located 100 yards from 
the point of metering. Special preci- 
sion rollers, belt-speed compensation 
by electric tachometer generators, 
strain-gage instrument resistance com- 
pensators, and other devices now 
give high accuracy. 

Some checks were made on some 
coal delivered to our stations, com- 
paring barge gage weights against 
truck scale weights. Over a period of 
six months on a delivery of 52 
barges, a difference of 1.48 per cent 
was discovered for this period. Out 
of the 52 barges, 11 gaged under the 
truck scale weights, 39 gaged heavier 
and 2 were identical. 

There are many factors involved in 
this difference, beyond the actual 
gaging at the loading tipple on the 
Kanawha River and the truck scales 
located near Dayton, Ohio, about 
250 miles and five days later. Mois- 
ture loss by drainage and evaporation 
from the relatively large surface of 
the barge, from rain or snow, and 
other weather conditions, all enter 
the picture. Barges are completely 
emptied, so that errors of coal left 
in barges is nil. A man shovels the 
remaining small lots into piles which 
the crane bucket can lift out. 

Shippers and receivers of large 
barge tonnages use electric belt 
weighing scales for the determination 
of the quantity of coal contained in 
the loaded barges. These are gener- 
ally located at the loading point, so 
that this point becomes the official 
billing place, and its weights are 
officially accepted. They do not use 
gaged barge weights. Our own com- 
pany purchases its coal on truck or 
rail car scale weights. 





MSA's Commercial Smokescope 


DESIGN AND DEVELOPMENT of more 
efficient combustion equipment and 
the use of smokeless fuels have been 
important factors in preventing air 
pollution. Air clean-up is still not 100 
per cent effective, but progress in the 
control of smoke and air pollution has 
been made along many lines. 

An outstanding example is the 
work of the research staff at Mine 
Safety Appliance Co., Pittsburgh. 
The company set out to develop an 
instrument that would serve as a 
comparator for industrial stacks and 
had as its goal a device which would 
satisfy these five requirements: 1. 
Results had to be correlated with 
those of the Ringelman chart because 
of existing legislation. 2. The instru- 
ment had to be convenient to use. 
3. Variations in readings of the 
Ringelman chart that are produced 
by differences in the intensity and 
incidence of light upon the smoke 
plume had to be eliminated. 4. Varia- 
tions in readings of the Ringelman 
chart that are caused by differences 
in illumination of the chart had to be 
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eliminated. 5. The instrument had to 
permit comparison readings without 
forcing the observer to change the 
focus of his eyes, as is true with the 
Ringelman chart. 

Incorporation of the principles of 
the Nyder gun sight in a viewer 
proved to be the key to the problem. 

The image of two reference stand- 
ards, shades 2 and 3 of the Ringelman 
chart, are projected into space ad- 
jacent to and in the same focal plane 
as the object of study. Reference 
standards were reduced from four to 
two when it became obvious that 
smoke densities greater than shade 3 
violate all existing ordinances and 
densities less than shade 2 violate 
none of them. 

The convenience of the commercial 
MSA Smokescope, plus the achieve- 
ment of all objectives, especially that 
of reading smoke densities without 
changing the focus of the eye, out- 
weighed the desirable but unessential 
correlation with all four Ringelman 
shades. 

A drawing and description of the 





Instrument is size of small binocular 


experimental model of the Smoke- 
scope were published on page 94, 
June 1953 issue of POWER ENGINEER- 
ING. The present instrument is funda- 
mentally an improved version of the 
experimental model. 
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1 Before welding, pipe sections are machined to specified 
bevel to make ends suitable for inert-gas tungsten-arc 2 
root-pass technique. Pipe shown here is 1% Cr—'% Mo 


PIPE WELDING ... 


... Step-by-Step Picture Story 


By HELMUT THIELSCH * 


SOME OF THE major problems 
sJ and disadvantages of inert-gas 
tungsten-arc root-pass welding of pip- 
ing were discussed in the article ‘““How 
Sound Are Inert-Gas Tungsten-Arc 
Root-Pass Weld:?’”’ which appeared 
in .the April, 1956 issue of POWER 
ENGINEERING. A number of inquiries 
have been made regarding the method 
by which this type of welding is 
done. 

This series of photographs illus- 
trates the various steps followed in 
shop welding a particular piping 
material for a particular job. Actu- 
ally, a great many different proced- 
ures have been suggested and have 
been used in shop fabrication. The 
most suitable welding and inspection 
procedure varies with each material 
and job, as well as with the facilities 
available. Procedures different from 
that shown here may be more practi- 


Remainder of weld is completed 
13 by shielded metal-arc welding. 
Submerged arc-welding canalso be used 
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cal under another set of circum- 
stances. 

For example, method of inspection 
shown here for examining soundness 
of root-pass weld (Figs. 11 and 12) is 
by dye-penetrant inspection; mag- 
netic particle and radiographic tech- 
niques, however, are aiso occasionally 
used. Again, automatic submerged- 
arc welding is sometimes employed 
to complete remainder of weld after 
root-pass has been made. Figure 13 
shows shielded metal-arec method in 
use for this purpose. 

Other variations from practice il- 
lustrated here are furnace stress re- 
lieving instead of induction heatin 
(Fig. 16), and X-ray inspection o 
completed weld instead of gamma- 
ray technique shown in Fig. 17. 
Techniques used will always depend 
on the job at hand and the facilities 
available. 


* Metallurgical Engineer, Grinnell Co., 
Inc. 


14 Between each pass of metal-arc 
weld, it is necessary to clean 
bead to assure sound succeeding layer 


Solid, consumable insert ring with “positioner” pins on 
top and bottom of ring is inserted between sections; 
placement of this insert ring should be made very carefully 


Set-up joint. Top of insert ring pro- 
5 trudes up into bevel; bottom of 
ring protrudes upward inside of pipe 


Pipe is preheated to 550 F, then 
9 operation is begun with inert-gas 
tungsten-arc root-pass welding method 


This is how the finished weld 
1 5 should look if all preceding oper- 
ations have been carefully followed 
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3 Insert ring is attached eccentric to pipe center-line 4 Next operation is placement of the purging fixture 
as shown to compensate for sag of molten weld metal inside of pipe to provide inert-gas protection of the 
and to assist in obtaining crack-free weld, smooth contours underside .of the weld bead; this assures good weld inside 





Pipe is then preheated at points Tack-weld made by breaking an 8 When tack welds are made, pipe 
where tack welds are to be made. 7 arc on bevel. With solid insert rings is wrapped with asbestos, induction 
These welds will hold ring in position only two to four tack-welds areneeded coils for preheating prior to welding 





1 This photo shows the inert-gas 11 Application of fluid for dye- 12 White powder developer film is 
0 tungsten-arc root-pass weld as penetrant inspection. Magnetic examined for signs of center- 
it is completed, ready for inspection or radiographic tests can also be used line or crater cracks in root-pass weld 





Stress-relieving by induction 1 Gamma-ray inspection of weld. 18 Finished joint is banded with 
16 heating. For greater control of 7 In shop fabrication, an X-ray code, material, and job number; 


stress relieving, furnace is better technique of inspection would be made _ corrosion-resisting paint finishes job 
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Paper Mill and Utility Interconnections Raise 


Last month, authors discussed reasons for installing a utility tie, switch- 
gear, tie capacity, and generator control with a tie. Here they 
discuss control of real and reactive kva in the tie, effect of woodmill 
operation on the power purchase rate and the tie loading control 


By H. A. ROSE* and 
H. E. SPRINGER; 


Bees OF real power flow in 
the tie: The magnitude and di- 
rection of real power flow in the in- 
terconnection tie will usually be regu- 
lated by a condensing turbine gen- 
erator operated on either manual or 
automatic load control. Automatic 
load control is obtained by a kilowatt 
load regulating device connected to 
current and potential transformers in 
the tie circuit. This device actuates 
appropriate secondary controls to 
alter the turbine speed governor set- 
tings in response to load changes in 
the tie. This action varies the steam 
flow to the turbine to meet the 
changes in load. 


Operation of the system: It is only 
secondarily affected by extraction 
conditions, since steam not required 
for process purposes flows to the 
condenser. The turbine blade paths 
and the condenser area must neces- 
sarily have capacity to handle the 
quantities of steam required for both 
process and load regulating purposes. 

Such load regulating systems can 
be used to hold purchased power con- 
stant or to limit it to a predetermined 
value. 

Two principles may be employed 
to alter the speed governor setting for 
automatic load control purposes: 

1. The load regulating device may 
operate the usual synchronizing or 
speed changer motor to increase or 
decrease governor spring tension, 
thereby altering the steam flow and 
power output of the unit (Fig. 5). 

2. The load regulating device may 
operate an electric torque motor or 
solenoid to change the net effective 
speed governing oil pressure, thereby 
altering the steam flow and power 
output of the unit (Fig. 2). 

The first system is particularly 
applicable to interconnections where 
load changes are gradual and not too 
large. If load changes are more vio- 
lent and recurring, a high-speed, 
heavy-duty speed changer motor and 
|governor-head mechanism will be re- 
quired to obtain sufficiently fast op- 
eration and satisfactory apparatus 
life. This system is readily adaptable 
to old or existing turbines where 
moderate accuracy of load control 
permits its use. Provision must be 
made to prevent the speed changer 
motor from closing the steam valves 
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in the event of a break in the power 
tie. Figure 1 shows a high speed ro- 
tating regulator applied to the gov- 
erning system of a condensing-extrac- 
tion turbine generator for constant 
kw tie line control to a pulp mill. 

The second system is particularly 
applicable where load swings are 
fast and fairly large, or where a high 
degree of control accuracy is re- 
quired. This system has the advan- 
tage of not disturbing the normal 
settings and functioning of the tur- 
bines’ usual speed governor. In the 
event of a break in the power tie, the 
governor starts controlling at its 
normal preset full-load 60 cycle fre- 
quency. 

In operation, the load controlling 
solenoid, Figs. 2 and 3, applies force 
to a governor oil pressure transformer 
cup valve. Very slight movements of 
this cup valve varies the governor’s 
secondary control pressure, which 
acts on a servo-motor piston to adjust 
the admission valves that regulate the 
steam input to the turbine. 

Since this device acts directly in 
the turbines’ hydraulic speed control 
system, the response is essentially 
instantaneous and it consequently 
maintains accurate control of the tie 
line load. 

To hold constant load (block pur- 
chased power) in the tie it is neces- 
sary that steam pass to the condenser 
during certain intervals. This con- 
dition prevails when: 

Process kw Capability + Pur- 
chased kw < Total kw of Mill Load 


Determining the block power rate: 
It is important to evaluate the 
net condenser heat loss during these 
intervals and balance it against the 
sale value of hogged fuel. This fuel 
if not burned or sold will accumulate. 
It will usually be advisable to con- 
tract for just enough power to keep 
waste fuels from accumulating. 

Figure 4 shows the time intervals 
when heat is lost at the condenser 
because “electrical load’’ require- 
ments exceed “process capability” 
plus “‘block purchased power.”’ The 
intervals are also shown during 
which steam flows directly from 
boiler-to process pressures, because 
“electrical load’ requirements are 
less than “process capability” plus 
“block purchased power.”’ The curves 
are not necessarily typical of con- 
tinuous mill operation. They were 
assumed to illustrate the different 


Fig. 1. High-speed rotating regulator 
on governor system of turbine generator 
for constant kw tie line load control 


conditions incurred when an approxi- 
mate maximum value of block power 
(E,) is purchased. 

Mills producing ground wood pulp 
may regulate control of purchased 
power by a tie line regulator arranged 
to vary grinding stone pressures. Ex- 
cessive short time load demands ex- 
ceeding the correcting capability of 
the regulating system may be han- 
dled by automatically stopping a 
grinder or by opening nonessential 
load feeders. 


Effect of Wood mill Operation on the 
Purchase of Block Rate Power: The 
base electric load for powering the 
pulp or paper producing portion of a 
mill is reasonably constant over a 24- 
hour period. The kw magnitude of 
block power that might be purchased 
for this portion of the mill’s load is 
readily determined by the excess 
required above extraction capability 
of the turbine generators with allow- 
ance made for generation from neces- 
sary cooling steam. The economic 
feasibility depends primarily on the 
cost at which the mill can produce 
block power from condensing steam 
compared with the cost of purchased 
power. Figure 5 shows this block of 
power for a 24-hour period as E,. 

The load of the wood preparation 
plant, however, is quite variable be- 
cause of the nature of the work done 
and the types of machines required 
to reduce the logs to suitable form 
for process purposes. The woodmill 
is also usually operated one or two 
8-hour shifts per day with time out 
for lunch and relief periods, changing 
band saws, chipper knives, etc. The 
character of the load is partially illus- 
trated as 2500 KW blocks of power 
for 4-hour intervals in Fig. 5. 

Separate consideration must be 
given this load to determine if it can 


*Consulting and Application Engineer, 
Westinghouse Electric Corp., Seattle. 
tElectrical Superintendent, Rayonier Inc. 
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regulator shown in diagram in Fig. 2 


Fig. 4. Below. Power diagram for a 
pulp mill when block purchased power 
is close to its maximum economic value 
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be economically purchased. Many 
factors will enter the determination. 
The relative costs for purchased 
power at fixed demand should be 
compared with variable gross power 
schedules of limited and unlimited 
demand. These should be compared 
with the mill’s cost to carry the load 
on condensing steam. 

To illustrate the character of the 
woodmill load as affecting econom- 
ical purchase of power, a typical case 
is assumed. Power cost data, load 
values, and days of operation are 
given by Figs. 5 and 6. Eight-hour 
and 16-hour woodmill operation are 
considered. Fig. 6 shows the incre- 
mental woodmill cost for purchased 
power plus condensing power, as the 
mill’s total block purchased power is 
increased from the 14.5 kw (E,, 
3000 kw) to the 17.0 kw level. 

It is important to note that 8-hour 
woodmill operation on condensing 
power costs considerably less than 
16-hr. operation on _ block pur- 
chased power. Also, if 16-hr. opera- 
tion is required, it is more economical 
to purchase the 2500 kw woodmill 
increment continuously, E (16 hr.) 
even though it is not all consumed. 
If 8-hr. woodmill production will 
suffice, the 2500 kw increment should 
be generated from condensing steam 
and no additional block power pur- 
chased. 


Control of Reactive Power in the 
Tie: The operating power factor of pulp 
and paper mills is usually 80 to 95 per 
cent. Good power factor is becoming 
increasingly important to both the 
mill and the utility. The power con- 
tract will probably inflict penalties 
for average or short-time power fac- 
tor below specified values. It is there- 
fore important that the power tie 
connection be properly coordinated 
with the mill’s circuits so that ade- 
quate control of power factor can be 
assured. 

When two independent sources of 
generation are to be connected, dif- 
ferences in normal operating voltages 
at the tie point are likely to exist. 
It is essential that the tie transformer 
have suitable range of voltage taps 
above and below the normal value, 
so that the connection can be made 
at essentially zero voltage difference. 
The transformer should be provided 
with a no-load type of tap changer, 
for manual operation from outside 
the transformer case. 

If this is not done, the system with 
highest voltage will deliver reactive 
power to the other, thus altering the 
normal (unity) power factor state of 
the tie. The magnitude of this reac- 
tive interchange will be proportional 
to the voltage difference. The condi- 
tion of unity tie power factor means 
that the mill is carrying its own reac- 
tive load and the utility is doing 
likewise. 

The power contract may provide 
for the utility to carry a portion of 
the mill’s reactive load. To accom- 
plish this it becomes necessary to 
raise the utility’s input voltage 
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Fig. 5. Power diagram for a pulp mill showing average load 
division between generators based on data shown in Fig. 6 


through the tie transformer, or to 
lower the mill’s bus voltage a like 
amount. 

It is very undesirable for the mill 
to operate at subnormal voltage. 
Normal bus voltages insure most 
reliable operation of the large amount 
of electrical apparatus; most efficient 
operation of the many motors is ob- 
tained. Maximum mechanical out- 
put and product producing capability 
is also assured. Low voltage condi- 
tions are often associated with poor 
power factor or with poor facilities 
for proper control of reactive power. 

If the tie transformer has been pro- 
vided with an adequate range of 
voltage control taps, it will be possi- 
ble to choose one that will produce 
the proper directional flow of reac- 
tive power and still allow the mill 
generators to operate at essentially 
normal bus voltage. Slight changes 
in generator voltage can then be 
made to keep the tie power factor 
within prescribed limits. 

For best operation, mill generators 
should have their voltages controlled 
by individual modern voltage regu- 
lators with cross-current compensa- 
tion to insure proper division of reac- 
tive load between machines and to 
improve their load-carrying capa- 
bilities. 

A power system which delivers low 
voltage at the tie point during its 
heavy-load periods sheds its reactive 
to the mill generators, thus reducing 
their real load capacity. To alleviate 
this situation without lowering gen- 
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erator bus voltage it becomes neces- 
sary for the mill to either: 

1. Carry the additional reactive 
through the peak with its normal- 
load generators. 

2. Place additional generators on 
the bus to alleviate the overloaded 
condition. 

3. Split the mill generating cir- 
cuits, placing the tie on unessential 
mill load and operating isolated on 
the essential portion. 

4. Disconnect the tie long enough 
to change transformer taps. 

Similarly, a system which delivers 
high voltage can absorb more than 
normal amount of the mill’s reactive 
load and becomes responsible for the 
mill incurring low power factor or 
reactive demand penalties. 

Well-regulated heavier power sys- 
tem circuits usually have sufficiently 
well-maintained voltages to permit 
setting the tie transformer on an in- 
termediate tap between the high and 
low voltage extremes. For such sys- 
tems, only slight changes from nor- 
mal generator voltage are required 
for adequate reactive load control. 

For such systems, tie-line reactive 
load regulators or load limit control- 
lers may be used in conjunction with 
the generator voltage regulators to 
automatically hold the reactive power 
within prescribed limits. The eon- 
trols should be arranged to become 
inoperative when the bus voltage 
reaches predetermined values. Other- 
wise, abnormal load conditions may 
result in excessively high or low mill 
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Fig. 6. Variation in cost of purchased power plus cost of 
condensing power to carry 2,500 kw woodmill loads of Fig. 5 


voltage, with the regulators attempt- 
ing to hold the tie-line reactive load 
within the prescribed limits. 

Where interconnections are made 
to weak or poorly regulated power 
circuits, or to major systems subject 
to wide voltage fluctuations, it may 
be necessary or desirable to supple- 
ment the tie transformer with tap 
changing underload equipment. With 
this equipment the generator busses 
may be operated at normal voltage 
and the tie line allowed to vary in 
conformance with the system’s op- 
erating characteristics. 

The tap changer position may be 
automatically controlled to regulate 
the flow of reactive power in the tie, 
or to limit it to zero value. 

A mill having limited fuel supply 
but ample reactive (kvar) generat- 
ing capability might advantageously 
purchase real (kw) power and simul- 
taneously assist the utility by sup- 
plying it reactive power for improv- 
ing system voltage and stability. 
The fact that the directions of real 
and reactive power flows are in a 
sense reversed to each other in the 
tie, does not prevent satisfactory and 
automatic operation with this ar- 
rangement. 


Regulators for Controlling Real and 
Reactive Load in the Tie Circuit: The 
real and reactive load regulators usu- 
ally form a section of the mill’s main 
switchboard. The regulators’ load 
sensing elements are energized by 
current and = continued on page 102 
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Germanium Rectifiers .... What You 


Most power engineers are familiar with copper oxide and selenium 
rectifiers. More recent type is the Germanium Rectifier. Its remark- 
able properties—some good; some bad—are described here 


YERMANIUM rectifiers have 

y characteristics that differ sharply 
from other types of metallic rectifiers, 
as the following comparisons will 
show: 

Selenium and copper oxide recti- 
fiers use large rectifying areas, operat- 
ing at low current densities of the 
order of 0.3 amp per sq in. These low 
current densities mean that for large 
current and power values large cell 
areas and large stack assemblies are 
necessary. The large areas, however, 
provide a simple means of dissipating 
the heat where it is generated, i.e. at 
the junction between the copper and 
the copper oxide, and may also pro- 
vide large thermal capacity to take 
care of any current surges or short 
time overloads. 

Thus we can say that selenium and 
copper oxide rectifiers are rectifying 
devices of large area, low current 
densities, capable of absorbing short 
time surges and overloads, and having 
well established operating character- 
istics. 


Details of Rectifier 


In contrast, the germanium recti- 
fier is a rectifying device of small 
area, very high current density, low 
thermal capacity, and is susceptible 
to voltage and current surges. 

The germanium rectifier operates 
at current densities of several hun- 
dred amps per sq in, and though it is 
remarkably efficient, this still means 
that a lot of heat has to be dissipated 
per unit area. 

The germanium crystal itself is a 
small wafer, 0.02 to 0.03 in. thick and 
up to lin. diam, although most of the 
rectifiers for power applications use a 
crystal about !4 in. diam. The crystal 
becomes part of a sandwich, soldered 
between two metal plates which be- 
come collectors. A technique has now 
been developed for soldering the 
germanium crystal directly to copper 
so the metal plates are usually made 
of copper for good cooling action. 

Various methods of cooling are 
used. For low power, forced air cool- 
ing is often used, while liquid cooling 
is used for large power applications. 

A list of the advantages and disad- 
vantages of the germanium rectifier 
would read something like this: 

Advantages: a. High operating ef- 
ficiency, b. Very good regulation, 
c. Small size, d. Low forward resist- 
ance, e. High reverse resistance. 

Disadvantages: a. Low thermal ca- 
pacity, b. Temperature limitations, 
c. Susceptible to current surges, d. 
Susceptible to voltage surges. 
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One of the outstanding advantages 
of the germanium rectifier is its high 
operating efficiency of 98 per cent for 
the cells with an overall equipment 
efficiency of 94 to 95 per cent at 65 to 
75 volts d-c from a 3-phase power 
supply. The low forward drop gives 
very good regulation. However, these 
good characteristics have their cor- 
responding disadvantages where a 
number of cells are to be used in 
parallel at high current outputs. 

Under these circumstances very 
close matching and grading of the 
cells is necessary to ensure equal load 
sharing. A small resistance could be 
added in series with each cell, but as 
this would lower the efficiency, care- 
ful selection of the cells is preferred. 


Pros and Cons of Small Size 


The advantage of small size for the 
germanium cells also carries its disad- 
vantage in terms of small thermal 
capacity. The overload capacities of 
the cells can be very accurately cal- 
eulated and verified by laboratory 
tests. As an example, a cell with a 
normal rating of 250 amp peak could 
carry up to 900 amp for 1 sec or 2500 
amp for 0.4 sec. A cell assembly with 
less efficient heat transfer would na- 
turally have less overload capacity. 

The limited thermal capacity of the 
germanium cell brings up the problem 
of protection. Standard fuses or cir- 
cuit breakers operate too slowly to 
protect the cells. Also, with a group 
of cells operating in parallel, if one 
should fail, the others would feed ex- 
cessive current into the faulty cell 
and damage themselves long before a 
fuse or circuit breaker could save 
them. 

The solution to this problem has 
been to have a separate fuse for each 
cell, and a fast-acting current-limiting 
fuse has been developed for this pur- 
pose. Satisfactory operation is also 
possible with two cells in parallel with 
one fuse. 


Cell Protection 


Another characteristic of the ger- 
manium cell that has to be considered 
is the fact that the cell will be de- 
stroyed if transient voltages exceed 
the peak inverse voltage of the cell. 
Since almost any system on which 
germanium rectifiers are used will 
sooner or later have these voltage 
transients, steps must be taken for 
cell protection. 

Two methods are usually em- 
ployed. One is to assign a voltage 
rating to the cell to take care of 
normal conditions. These surge volt- 


Need to Know 


ages can run to three times the work- 
ing peak voltage. The other approach 
is to absorb the transients by means 
of capacitors. 

It is also very important not to ex- 
ceed the safe working temperature of 
the cell since the peak inverse voltage 
of a germanium cell decreases as the 
temperature rises, so there is danger 
of failure if the cell is ogerated above 
rated temperature rise. 


How to Design 


Thus we may summarize as follows 
the conditions that have to be con- 
sidered in designing and applying 
germanium rectifiers: 

1. The short circuit overload cur- 
rent to be expected. 

2. The time the cell must stand this 
overload before the protective devices 
operate. 

3. The steady state forward cur- 
rent. 

4. The applied inverse voltage the 
cell must withstand. 

5. The transient voltage the cell 
must withstand. 

6. The maximum ambient temper- 
ature at which the cell must operate. 

Table 1, a listing of some of the 
applications of germanium rectifiers 
installed, or being installed, will indi- 
cate the extent to which these recti- 
fiers are now supplying d-c power to 
industry. Experience is confirming the 
view that germanium rectifiers are 
very suitable for industrial applica- 
tions where power requirements are 
large, the output voltage compara- 
tively low, and high operating effi- 
ciencies are desirable. 

The information in this article is 
based on a paper by L. W. Burton of 
General Electric Company, presented 
at the AIEFE Winter General Meeting 
1956. 














“Nutty, nothing! That generates suf- 
ficient power for his hearing aid!” 
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How Dirt 


FEED TO " ‘ 
BEARING SER Understanding the mechanisms 


“. by which dirt cuts and grinds a 

SQ journal bearing surface will help 
you take proper preventive 
measures to protect your own 


epneniien bearings from expensive damage 
SHAFT 


N ANY CASUALTIES among 
yey ' journal bearings are caused by 
ER z 2 . - “ 
-- contaminants in the lubricating oil. 
| The cost of money and effort to keep 
: ny oe out contaminants is a small fraction 
of the cost of replacing or repairing 
a machine immobilized by bearing 
damage. The purpose of this article 
is to show why contaminants have 
such severe damaging action. A sub- 
sequent article will explain how to 
keep them out of the system. 

First, what is a contaminant? A 
contaminant in lubricating oil may 
be defined as any substance that the 
oil refinery did not put there for a 
specific purpose. Let us consider the 
most common offenders and see what 
effect they have. 
er Take water first. Oil and water 
form an emulsion, which consists of 
globules of one liquid mixed in with 
Fig. 1. Showing how minimum clearance between shaft and bearing determines ante aioe ae is aeaoies 


smallest particle that can pass round bearing without cutting or grinding lubricating oil film that is necessary 














Fig. 2. Damage to thrust bearing shoe after 3 hrs operation with dirt in oil system. Surface was smooth at the start of run 


70 POWER ENGINEERING 








Sabotages Your Bearings 


for bearing protection. This allows 
metal to metal contact and conse- 
quent damage. Furthermore, the 
water causes rust, causing the smooth 
bearing surface to become pitted, 
while the rust particles circulate 
through the oil as an effective abra- 
sive. 

Probably the most frequent and 
the worst contaminant is the small 
piece of grit or abrasive particle that 
floats along with the oil and cuts and 
grinds away at bearings and journals 
and metal parts with which it comes 
in contact. 

An understanding of the effect of 
particle size will help to explain the 
cutting action of abrasive particles. 

Figure 1 shows a diagram of a 
shaft rotating in a bearing with clear- 
ances exaggerated for the sake of ex- 
planation. It will be seen that the oil 
film clearance is smallest in the vicin- 
ity of A, where the rotating shaft 
approaches closest to the bearing, and 
that at other points round the bear- 
ing the oil film clearance is greater. 
This means that a particle that can 
pass between shaft and bearing at 
point A can float freely in the oil at 
other points. 

If the particle is too big to get 
past the shaft at point A it will cut 
or grind a channel in the bearing 
and/or shaft. If it is just a little bit 
bigger than the clearance it may cut 
a groove in the bearing or shaft and 
then continue on in the oil. If it is 
quite a bit bigger than the gap it 
may become embedded in the journal 
at the point A. Some particles get 
crushed at this point, but the action 
of crushing usually damages bearing 
or shaft or both. 

Thus we see that the size of the oil 
film clearance at point A gives us a 
measure of the largest size of particle 
we can tolerate without damage to 
the bearing. If the particle is smaller 
than the clearance at A it will float 
along in the oil film without damag- 
ing the bearing or shaft. If it is larger 
than the clearance it will cause 
damage. 

Oil film clearances can actually be 
measured quite accurately, and for a 
typical feed pump bearing at full 
speed the minimum oil film thickness 
is slightly less than one thousandth 
of an inch. This means that for this 
particular bearing, particles would 
all have to be less than .001 in. if 
they are not to damage the bearing 
surfaces of the pump. 

However, even if all the particles 
are less than 0.001 in. there is a 
further complication, since the oil 
film clearance falls off sharply as the 
machine slows down, so that when 
the machine is starting and stopping, 
any particle, however minute, will be 
too big to get through the gap and so 
will damage the bearing. This is what 
actually occurs in practice and most 


of the wear on a bearing does occur 
during starting and stopping. If a 
machine did not have to stop it could 
run practically indefinitely without 
bearing wear provided the particles 
were smaller than the minimum oil 
clearance. 

However, since machines do have 
to be started and stopped, this infor- 
mation shows that there are two ways 
in which wear can be reduced. One is 
to reduce the number of particles in 
the oil and the other is to reduce the 
size of the particles that cannot be 
eliminated. Reducing the size of 
particles means that the particles are 
cutting and grinding for a shorter 
time whenever the machine is started 
and stopped and so the amount of 
wear will be reduced. 

A justification might be made on 
the grounds that most bearings are 
made of babbitt or other soft metal 
for the express purpose of enabling 
the particles to embed themselves 
in it and so to keep them out of the 
oil stream. Up to a point this is true, 
and babbitt does fulfill this function. 
However, it can absorb only a lim- 
ited amount of grit before it becomes 
a kind of lapping block. (To take the 
extreme case, a grindstone is little 
more than a collection of abrasive 
particles embedded in a soft holding 
medium. ) 

Theoretically all 


large particles 


could be removed from an oil system 
by continually changing bearings un- 
til all large particles had been em- 
bedded and removed, but obviously 
this would not be a practical system. 
The truth is that we do not want any 
particles embedded in the bearing, 
and if we do have to have them we 
try and limit them to as small a 
number as possible. 

Figures 2 and 3 show clearly the 
very real grinding action of dirt in 
lubricating oil. 

Thus we can sum up by saying that 
the only way to avoid bearing dam- 
age by contaminants in the oil is to 
keep contaminants out of the oil, and 
if we cannot do this completely we 
must keep the contaminants as small 
as possible. 

The above information is based on 
an article by George C. Ambler in a 
recent issue of the Bureau of Ships 
Journal. 

Our definition of contaminant, as 
given at the beginning of this article, 
was any substance the oil refinery 
did not put into the oil for a specific 
purpose. This means that the con- 
taminant gets into the oil after it 
leaves the refinery. So the next prob- 
lems to discuss are how these con- 
taminants get into the oil and what 
we can do to keep them out. 

These two problems will be dis- 
cussed in a future article. 





Fig. 3. Thrust bearing shoe shown in Fig. 2 after 9 hrs operation with dirty oil 
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Fig. 1. 


Zero Food Storage’s plant under construction in 
Miami, Fla. Vast rectangle under roof is the freezer storage 


room. It is surrounded by air lock, or corridor, 
wide. Doors to this corridor fit truck end, forming seal 
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12 feet 


Sherman Put the Deep Freezer on Deep Sand 


Special freezer plant foundation on 3 ft of sand seals off ground 
water, also insulates. Cantilevered roof moves to allow 2-in. steel- 
work contraction when freezer area temperature goes to —10 F 


HIS RECENTLY completed 

freezer storage plant in Miami, 
Florida, offers a successful solution 
to the problems of architectural engi- 
neering for such specialized struc- 
tures. A unit in the Zero Warehouses, 
Inc., chain, the building was designed 





by M. Tony Sherman, architects and 
engineers, of Miami. 

Instead of the usual problem of 
frost danger under the freezer floor, 
causing it to heave, Sherman was up 
against ground water. Water tem- 
perature was 75 degrees at 20 ft 


down and 88 degrees at 6 ft below 
the surface of the top soil. Putting 
a freezer plant into such terrain 
would have been like dropping an 
ice cube into a tall drink on a hot 
day. 

Sherman’s solution was simple, and 
would seem to have possibilities for 
northern as well as southern sites. 

The key was to seal off the water 
from the foundation and floor. Step 
one was to pour the footings and 


Fig. 2 (Left) — Foundation and roof construction help build- 
ing beat problems connected with insulation and contraction 











Fig. 3. View of compressor room. Four compressors keep 
plant at capacity, but installation includes seven units 
as well as a diesel generator used for stand-by power 


POWER ENGINEERING 








Fig. 4. Roof is free to move because double cantilever 
steel framing carries the weight through slots in the walls 


build the walls that would enclose the 
actual freezer area, and roof it over. 
These footings were of lightweight 
aggregate mixed with thermal resist- 
ing concrete. 

Step two was to install a water- 
proof membrane (Fig. 2), built up to 
seal off the entire foundation area 
within the freezer plant walls from 
underground water seepage. This 
membrane was made up of several 
layers of vapor barrier building paper 
embedded in tar. The membrane was 
built up on the sides of the walls in 
a technique similar to that used to 
keep water in a swimming pool. All 





Fig. 6. Shooting special studs used in roof construction. 
Open joints with slotted holes (right) permit movement 
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this work was done under roof and 
kept dry. 

Step three was the use of an insu- 
lating fill of dry-fill silica 3 feet deep, 
as a bed for the 6-in. concrete slab 
floor of the freezer area. The sand 
was tamped, packed and rolled down 
to eliminate air pockets. The freezer 
room floor floats on this base; per- 
mitting any expansion or contraction 
of the walls. Finish walls of the 
freezer and storage area are Masonite 
over 8 in. of fiberglas. 

As Figs. 4, 5 and 6 show, the prob- 
lem of contraction of building ele- 
ments from the cold temperatures 
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Fig. 5. Roof decking is corrosion-proof aluminum insulated 
with 10 in. of fiberglas topped with white marble chips 


within the freezer area is further met 
by constructing a roof that does not 
bear on the walls. Double cantilever 
framing constriction supports the 
roof. In the insulated area, framing 
connections have open joints with 
slotted holes to allow any roof move- 
ment to be localized by sections. Thus 
roof weight does not bear on the 
walls but moves through the slots 
in the walls. That part of the roof on 
the overhang of the cantilever helps 
to pull the roof up over the freezer 
area that shows in Fig. 1. 

The plant has a 120-ton total 
capacity in 7 compressor units, Fig. 3. 
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Fig. 7. Freezer storage room is 222 by 164 ft, is kept 
at— 10 F. Finish walls are: Masonite over 8 in. of fiberglas 
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Feedwater Heater Package—New Way to 
Simplify the Steam Power Plant 


To present a new approach to this ever-urgent problem the authors 
present two alternative methods, both of which combine regenera- 
tive feedwater heaters in a single shell. One integrates the closed- 
type heat exchangers; other employs a new method of using open- 
type heat exchangers with intermediate locks. Authors claim that a 
saving in initial investment of from $10 to $15 per kilowatt results 


By H. A. KULJIAN* and 
W. J. FADDEN, Jr.7 


,QUIPMENT in a steam power 

4 plant can be classified under 
three major groups; namely, the 
steam-generating unit, the turbine- 
generating unit, and the heat ex- 
changers. All other equipment is 
either used to interconnect these, or 
contribute to their operation. 

Steam-generating unit includes 
economizer, air preheater, water- 
walls, superheater, forced-draft fan, 
induced-draft fan, pulverizers and 
furnace, in addition to the boiler 
itself. All these are fairly compact in 
arrangement. 

Turbine-generating unit includes 
the condenser and controls, and it, 
too, is very compactly arranged. 

But by contrast, the heat- 
exchanger equipment in a multistage 
bleeding installation usually includes 
several low-pressure heaters, a deaer- 
ating heater, high-pressure heaters, 
boiler feed pumps, and endless piping 
located where it can be squeezed in. 

Importance of heat exchangers in 
attaining high thermal efficiency in 
modern plant operation is_ well 
known to all engineers. 

While the supercritical-pressure 
stations constitute a radical change 
in power-plant practice, by far the 
greatest change now imminent is the 
use of nuclear energy for generating 
electric power. Naturally, more com- 
plex equipment wil! be added. It is, 
therefore, of paramount importance 
that the feedwater heating cycle be 
kept as simple and as effective as 
possible. 

Take, for example, a 150,000-kw 
unit. The condenser, with approxi- 
mately 100,000 sq ft of condensing 
surface, is manufactured in a single 
shell. For the same size unit, eight 
single-stage heat exchangers are used, 
with a combined total heating surface 
of less than one half that of the 
condenser. 

Basic concept of incorporating all 
the stages of feed-water heating in a 
single compact shell is intended to 
reduce costs by: 

a) Requiring greatly simplified pip- 
ing 

b) Reducing the number of engi- 
neering drawings 

c) Reducing installation cost and 
time 


(d) Reducing building volume, par- 
ticularly valuable floor space 

In the aggregate, these four econ- 
omies indicate a total saving of from 
$10 to $15 per installed kilowatt. 

Two types of combined heaters are 
offered for both power plants and 
industrial plants: The closed heater, 
referred to as Type K feedwater; the 
open heater, called Type K-F. 

These two new heater assemblies 
were described by the authors in 
Paper No. 56-5A-34 presented before 
the ASME 1956 semi-annual meeting 
at Cleveland. 


Type K Feedwater Heater 

Type K feedwater, Fig. 1, is ba- 
sically a series of closed shell-and- 
tube type heaters that have been 
combined in a single vertical shell, 
and factory-built and tested as a 
single unit. Flow is accomplished by 
pumping feedwater directly from the 
condenser hotwell through the coils 
of the stages directly to the suction 
of the boiler feed pumps. 

The suction-head requirements of 
the boiler feed pumps are satisfied by 
proper selection of the discharge 
pressure of the condensate booster 
pump. The tubes carrying the feed- 
water are arranged in flat spirals in 
the horizontal plane, and of such a 
size and number as to give the best 
heat transfer. Steam bled from the 
turbine at the desired point passes 
around these tubes to raise the tem- 
perature of the feedwater to the 
boiler and raise the overall thermal 
efficiency of the power plant. 

Figure 1 and the accompanying 
description are based on a 150,000-kw 
turbine-generator, 2000 psig, 1050 F, 
1000 F reheat, with 8 stages of ex- 
traction heating. 

Type K feedwater heater, with its 
spiral-wound heat-exchanger tubes, 
consists of a tower-like, cylindrical 
shell partitioned into stages, one 
stage for each heater. 

This assembly stands vertically on 
the condenser floor, as in Fig. 3, as 
close to the turbine generator as pos- 
sible, with the highest-pressure stage 
at the top. Condensed extraction 
steam is cascaded from each stage 
heater to the next lower pressure 
unit. The condensate level in each 
stage is maintained with a level- 
control valve. 

Accumulated extraction conden- 
sate from the lowest pressure stage 


heater is pumped into the inlet mani- 
fold, combining with the condensate 
booster-pump discharge. The stage- 
heater vents are also cascaded from 
one unit to the next lower pressure 
unit, finally cascading to the con- 
denser. 

Condensate from stage heaters, as 
well as from main condenser, enters 
the lowest pressure stage-heater man- 
ifold at the bottom. It then passes 
through a number of parallel coils 
into another manifold, which be- 
comes the inlet manifold for the next 
higher pressure stage heater. 

These manifolds are entirely in- 
ternal and are welded to the partition 
plates at one point only, to allow free 
expansion of the manifolds and coils 
without causing any appreciable 
stress. The remaining stages operate 
in a similar manner. 

In high-pressure stages of the feed 
cycle, energy is kept at the highest 
possible temperature level by use of 
desuperheating and drain cooling- 
zones. In drain cooling, entering feed- 
water picks up heat from the leaving 
condensate before it is flashed to the 
lower pressure heater and releases its 
heat at a lower temperature. The 
feedwater temperature is thereby 
raised a few degrees that it could not 
realize from the same heat in the 
lower pressure heater. 

In the desuperheating zone, the 
leaving feedwater picks up heat from 
the incoming superheated steam, 
thereby raising the water tempera- 
ture higher than the saturated steam 
temperature corresponding to the 
pressure. The K feedwater heater in- 
cludes both drain cooling and de- 
superheating zones as required. 

Cycle efficiencies obtained by using 
the type K feedwater heater are 
equal to those obtained by using con- 
ventional regenerative cycles. 


Type K-F Heater 

New Type K-F feedwater heater 
uses standard tray-type open heaters 
and deaerating heater, as now manu- 
factured, which are combined in a 
vertical tower. Cross-section and de- 
tails of this heater, given in original 
paper, are not shown here. 

Flow from one heater to another is 
accomplished by gravity through a 
novel arrangement of receiving and 
discharging locks. A pair of locks is 
interposed between each two heating 
stages. One lock is steam equalized to 
the heating stage immediately above 
and receives water from that stage by 
gravity flow. The other lock is steam 
equalized to the next heating stage 
and discharges water by gravity to 
that stage. 

When a lock is emptied and the 
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other is full, a transfer valve is auto- 
matically operated to interchange the 
functions of the locks so the full one 
discharges to the high-pressure stage 
and the empty one receives water 
from the low-pressure stage. 

This operation continues with a 
frequency of transfer as required by 
the boiler load. 

By this means water flows from the 
low-pressure stage to the high- 





pressure receiver without requiring Steam completely envelops the trays, 
pumps. and heats and deaerates the feed- 
Direct-contact heaters remove all water along its path to the bottom of 
dissolved oxygen in excess of 0.03 ml the shell. 
per liter. When such a unit is de- The K-F feedwater-heater-tower 
signed to reduce the dissolved oxygen assembly is also a completely factory 
to 0.005 ml per liter, it becomes a_ built and tested unit. It starts with 
deaerating heater. the lowest pressure heater at the top, 
In the Type K-F heater, feedwater progressing downward to the highest 
is fed into a series of trays and falls pressure direct-contact heater and 
from tray to tray by overflowing. finally to continued on page 104 


Fig. 1. (Left) Diagram of Type K feedwater heater assem- 
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bly, employing closed heaters, for 150,000-kw, 2000 psig, 
1050 F, 1000 F reheat. Diameter 10 ft; overall height 69 ft 
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Fig. 2. Power plant model, showing conventional arrange- 
ment of typical 150,000-kw steam power plant, with 8 
stages of feedwater heating located in the auxiliary bay 
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Fig. 3. Same model as Fig. 2, showing proposed arrange- 
ment of 150,000-kw steam power plant with vertical Type 
K feedwater heater in place of former feedwater heaters 
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Powermaker for Spain is a 66,000- 
kw, 50-cycle steam turbine generator 
unit being made by GE for operation 
at Bilbao. Here is the 12'/-ton high 
pressure element rotor of the turbine 


New family of engines (right) may 
grow out of this free piston gasifier, 
developed by General Motors for ship 
propulsion or power station. it combines 
diesel, air compressor, gas turbine 
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Transformer, weight 448,000 Ib installed, was shipped 
upright in a one-piece tank less bushings and cooling equip- 
ment, to Detroit Edison's new River Rouge plant. Made by 
Westinghouse, transformer is 315,000-kva, 17.3/129-kv 
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The World’s Largest... 


Vacuum cleaner known as the JARC (Jet Aircraft 
Runway Cleaner), is mounted in a truck body, 
looks like this from working end. The 8-ft cleaning 
swath sucks in materials at the rate of 350 mph 


Shovel (right) rises 160 ft into the air (height of 16- 
story building), is owned by the Hanna Coal Co. 
of Adena, Ohio. With lifting power of 250 tons, 
the machine could lift a platform containing 166 
1%-ton automobiles 100 ft into the air, swing 
them over length of football field,—all in 45 sec 


POWER ENGINEERING 








Turbines for the St. Lawrence hydro project at Barnhart 
Island, near Massena, N. Y., will use fabricated plate steel 
draft tube liners. Here's one ready to be knocked down for 
shipment from Allis-Chalmers’ shops to the new hydro plant 


Snake!—not in the grass, but in a motor. As mid-winter 
flood waters slowly subsided, Col. Fred Anderson of 
U. S. Army Corps of Engineers was astonished to see a 
5-ft gopher snake leave his refuge in this motor housing 


Power rise from 2 to 510,000,000 watts in less than 1 sec was the phenomenon 
photographed in this remarkable view of the SPERT | Reactor, designed and 
operated by Phillips Petroleum for the Atomic Energy Commission. Camera 
looks down into water-filled tank of the reactor self-lighted by the radiation 
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UNIVERSITIES 
COLLEGES 


SCHOOLS | Will Your Boiler Plant Be 


HOSPITALS Every institution faces the same problem——how to keep its central 
heating capacity in step with building expansion. Here’s a simple 
INSTITUTIONS method of analyzing your system and forecasting future needs 


By GORDON A. HELLMAN * 


ae OPULATION FORECASTS in- 
dicate that there will be an ever- 

increasing demand on the physical 

plant capacity requirements of uni- 

versities, colleges, schools, hospitals, 

and other public institutions. If 

your physical plant expansion pro- 

gram has new buildings due for occu- 

pation in 1960, it will be too late 

then to step up your central heating 

NO. 34 MEMORIAL UNION BLDG 2390 LB/HR system to carry the extra load. To 

se al get an appropriation for more equip- 
ment, to engineer it, to order, install, 
and put it into operation takes years, 
not weeks, and you should be deter- 
mining your future needs now. 

Experience has shown that a heat- 
ing system needs to be evaluated 
every four or five years so that plans 
can be made in time to keep pace 
with building expansion. 

Here is a simple method used suc- 
cessfully at a mid-western college 
for analyzing its heating system and 
forecasting future requirements. The 
analysis was carried out under condi- 
tions likely to face an engineer in 
most other institutions; namely, 
equipment for testing and measur- 
ing was inadequate, it was not pos- 
sible to interrupt service to take 
measurements, and available records 
for past years were limited. 

Basically, the method consists of 
‘@ obtaining an average figure for 

pyo.4 ROTC BUILDING 1240LB/HR pounds of steam per cu. ft. per de- 
g YY = gree day based on operations for 

Yy aes. HA HA — * — applying this 

Ab gure to future Dulldings to forecast 

L 4 NOT ROENIG HALL 2250 LAR the maximum load they will require. 
QO No. 2 MECHANICAL SHOPS BLD 1O73LB/HR Here are the steps you should fol- 
=x low in analyzing your own system: 

NO. 22 FOREST PRODUCT RESEARCH 1/3 LB, Step 1. List each building heated 
and obtain total cubage heated. 

* Step 2. From the nearest meteoro- 

wo. 24 TEMPORARY CLASSROOM 76 LB/HR logical station or from the U. S. 
V/s © wo. SPERR HALL 920 LB/HR Weather Bureau Climatological Data 
Y -s Report for your state obtain figures 

NO. PORARY CLASSROOM 253 LI for degree days for each year of the 
period you wish to analyze. 
Step 3. From your plant records 
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* Asst. Professor and Central Heating 
Plant Engineer, Michigan 7 of 
. i ‘ a aie p i Mining and Technology, Houghton, 
Fig. 1. Flow diagram showing campus steam distribution at time study wasmade Michigan. 
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Fig. 2. Flow diagram of campus distribution including proposed 1961-62 loads 


obtain a figure for total lb. of steam 
produced per year by the heating 
plant for each year analyzed. 

Step 4. Then for each year work 
out a factor F in lb. of steam per 
cu ft per degree day according to the 
formula 
” S 
eK Se. 

Where S = lb. of steam produced 
per year 
D.D. = degree days per year 
C.F. = cubage heated in cu ft 


F 


Here as an example are values ob- 
tained by the Michigan College of 
Mining and Technology in a study 
which was made in 1954-55. 


1951-52: 


F = 


Caleulation of factor F. 
97,681,200 _ ; 
9434 x 7,300,394 ~ 2:00142 
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Calculation of factor F. 
_ 96,921,800 

~ 9009 x 8,015,194 
1953-54: Calculation of factor F. 

_ __ 96,408,200 

~ 8587 X 8,217,147 

An average factor of 0.00137 lb of 
steam per cu ft per deg day was 
used. This could also be expressed as 
pounds of steam per thousand cu ft 
per degree day. 

As far as the accuracy of such a 
figure is concerned, it is of the same 
order as the factors used generally 
in estimating building construction 
costs on a cubic or square ft basis, 
and is therefore satisfactory for long 
range forecasting. 

Step 5. The next operation is to 
evaluate the maximum load in lbs 
per hr for each unit of the distribu- 


1952-53: 


= 0.00134 


= 0.00135 


tion system. Before this can be done 
the average plant load factor has to 
be determined as follows: 


1. Stes ¢ "s = ~ 
Plant Steam Load Factor = HX ML 


Where S = lb of steam per year 
H = 8760 hr per year 
ML = Maximum steam load in 
lb per hr (obtained from 
heating plant records) 


Typical figures of the Michigan Col- 
lege of Mining and Technology Plant 
Load Factor were: 


1951-52 
LF = 

1952-53 
LF = 


1953-54 
LF = 96,408,200 
*" ~~ 8760 x 28000 


A figure of 0.4 was used in predicting 
maximum load forecasts demanded 
by units of the distribution system. 

Step 6. Now we also have enough 
information to estimate the maxi- 
mum heating plant load for any fu- 
ture year. Procedure is as follows: 

a. List all new construction and 
obtain a figure of cubic footage to be 
heated. This will be the sum of all 
present buildings plus all proposed 
construction expected to be in service 
by the year for which the forecast is 
required. 

b. Apply the following formula: 


F x CF x DD 
H X LF 
Where ML = maximum steam load 
in lb per hr. 

F = factor in lb steam per 
cu ft per degree day 
total cubic footage 

= degree days per year 
(use the figure corre- 
sponding to the year of 
most severe weather) 

H = number of hours in a 
year — 8760 

LF = plant steam load fac- 
tor (obtained above) 


97,681,200 


= QC 
8760 x 28000 ~ 9-398 


96,921,800 


8760 x 26500 ~ 9-417 


= 0.393 


ML = 


The above factors and procedure 
could be applied to estimate the 
maximum demand of any unit 
heated by the central heating plant. 

At the Michigan College of Mining 
and Technology this calculation 
showed that in 1961-62 the maxi- 
mum load of the Central Heating 
Plant could be 61,000 lb per hr. 
This was based on proposed physical 
plant expansion and a maximum 
degree day year. Since the maximum 
capacity of each of the college’s two 
boilers is 30,000 lb per hr, this meant 
that in 1961 both boilers would have 
to operate at a rate beyond their 
maximum guaranteed capacity. It 
was therefore apparent that a third 
boiler for standby was necessary and 
plans for one have been initiated. 

The results of this analysis, in the 
form of steam flow diagrams, are 
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shown on page 79 in Figs. 1 and 2. ELECTRICAL ® HEATING SYSTEMS 

To project coal requirements as ] | ] i ager 
building cubage increased, the factor 
F for lb ofsteam per cu ft per degree 
day was used. Also a factor of evapo- 
ration of 10.5 lb steam per lb coal 
was taken as representative. This 
figure was obtained from records of 
steam produced and coal used. 

On this basis projected coal re- 
quirements through the fiscal year 
1961-62 were determined and plotted 
on the curve shown in Fig. 3. As an 
example, the projected coal usage 
for 1953-54 was 4,610 tons. Actual 
consumption was 4,712 tons. This is 
an error of approximately 2 per cent 
which is acceptable in estimating. 

A subsequent article will deal 
with the problem of considering the 
installation of an extraction turbine 
generator as a replacement for a 
main header reducing valve in the 
central heating plant system. 

This article is based in part on a en ae SEs Se ee ee 
thesis submitted in partial fulfill- 8 SoS ae Bs gs gs ts 
ment of the requirements for the FISCAL YEARS (JULY let THRU JUNE 501m) 
M.S. degree in Mechanical Engi- 
neering at Michigan College of Min- 
ing and Technology by the author 
and George F. Kruggel. 
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Fig. 3. Curves giving actual and projected data for electrical and heating systems 
and coal requirements up to 1962 for Michigan College of Mining and Technology 











Landslide Buries Part of Niagara Power Plant 


ON JUNE 7, 1956, a huge mass of 
rock broke away from the face of the 
gorge on the American side of the 
Niagara River, about half a mile be- 
low Niagara Falls, and crushed a 
large portion of the Niagara Mohawk 
Power Corporation’s Schoellkopf Sta- 
tion. More than 300,000 kw of gen- 
erating capacity was destroyed and 
the damage has been estimated at 
several millions of dollars. 

One man was reported missing, but 
sufficient warning was given to enable 
more than 40 workmen to escape to 
safety. 

The photographs shown in Figs. 1, 
2 and 3 are by courtesy of World 


~ 


Wide Photos. 


e > 


Fig. 2. After the landslide, with part of the station buried under tons of rock 


Fig. 3. Another view of the ruined plant 
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Fig. 1. 


Part of steam line from Delray to Jefferson Ave. Line is covered with 2 in. thickness of calcium silicate insulation 


Detroit Edison Sells Surplus Steam 


When surplus steam became available at their Delray power plant, Detroit 
Edison Company turned it to advantage by selling it to neighboring firms 


S A RESULT of Detroit Edison’s 
expansion program, their Delray 
Power Plant found itself with addi- 
tional steam generating capacity. 
About a year ago the company de- 
cided to produce and sell steam from 
Delray to neighboring companies for 
industrial processing, building heat- 
ing, and other purposes. At present 
four customers are using this steam 
service and a fifth may be connected 
in the near future. The daily steam 
output is 2,500,000 lb. 

Construction of thedistributionsys- 
tem began in June 1955, and was com- 
pleted in November of the same year. 

The main line, built of 10 and 12 
in. schedule 40 steel pipe, is capable of 
handling about 263,000 lb steam per 
hr. 1700 ft of the pipe is carried above 
ground on the Delray property and 
6500 ft is laid from six to ten ft be- 
neath two public thoroughfares. 

All joints are welded for the piping 
system, and the pipe is covered with 
calcium silicate insulation to 2 in. 
thickness and then covered with a 
waterproof jacket secured by copper 
wires. 

Because no condensate is returned 
to the plant, all the steam sent out 
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must be replaced with make-up water. 
The amount of make-up water 
needed for the plant has increased 
from 700,000 lb per day to about 
3,500,000 lb per day. A new deminer- 
alizer system has been installed to 
handle water purification require- 
ments. 

Steam for the new system is taken 
from two turbine leads in the low- 
pressure section of the plant, passed 
through a desuperheating station 
which reduces the temperature from 
720 to 485F and delivered from the 
plant at a pressure of 400 psi. The 
system was designed to furnish steam 
to the last customer on the line at 
125 psi. 

Because the customers’ pressure 
requirements vary from 165 to 50 
psi, pressure-reducing valves have 
been incorporated with the metering 
equipment at each plant. 

Steam is metered by orifice-type 
flow meters. Since these meters need 
to be used in a range of 20 to 100 per 
cent rated capacity, dual metering is 
used so that low rates of flow are 
measured by a low-capacity meter, 
while normal and heavy flows are 
measured by a higher capacity meter. 


Fig. 2. Welding part of underground 
steam line. About 6500 ft of pipe runs 
underground, 1700 ft overhead. Pipe 
will handle 263,000 Ib steam per hr 
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Air-borne Editors Morris and Kramer attend important international 
meetings in Europe this summer: 100th Anniversary of VDI in Ger- 
many; IPE in England; CIGRE in Paris; 5th World Power Conference 
in Vienna; also visit many European power plants and industries 


Power Engineers 
Abroad 


By RICHARD H. MORRIS 


Editorial Director, POWER ENGINEERING 


( UITE NATURALLY, we are fre- 
quently asked, ““‘Why spend the 
summer in Europe when there is 
so much to cover in America?’ The 
“‘we’’ consists of A. W. Kramer, Edi- 
tor of POWER ENGINEERING, and my- 
self representing both POWER EN- 
GINEERING and Plant Engineering. 
To us the answers are quite obvious. 
First: Our editors traveled a quar- 
ter of a million miles in North Amer- 
ica last year. Even a three-fold in- 
crease in this travel would not 
materially change our article selec- 
tion, whereas comparatively little 
travel outside established orbits opens 
up new possibilities. 

Second: The importance of the 
Canadian and United States engin- 
eers’ national and international ac- 
tivities calls for adequate representa- 
tion at international engineering 
events. 

Third: Rapid industrial recovery of 
West Germany and Italy, aggressive 


trade practices of Sweden and Switz- 
erland, and expanding reciprocal 
trade agreements of the Soviet Union 
are already posing grave political, 
economic and industrial problems to 
the U. S. and Canada. American in- 
dustrial magazine editors should be 
cognizant of these impending changes. 
Wherever our investigations lead, 
we depend upon the maintenance 
crews of the airlines for our safety and 
peace of mind. Nowhere in industry 
has preventive maintenance been 
more highly developed. Nowhere is 
its effectiveness more appreciated by 
customer and management alike. 
About 1950, the airlines boasted 
half a million trans-Atlantic passen- 
gers. Air travelers then were a snob- 
bish lot. The occasional passenger 
who had not circumnavigated the 
globe at least once was low on the 
social scale. By comparison, the sea- 
farer saltily initiated by Neptune at 
the equator was minor nobility. The 


Fig. 1. R. H. Morris, POWER ENGINEERING 
and Plant Engineering, addresses an- 
nual conference of the Incorporated 
Plant Engineers at Harrogate, England 


camaraderie of the elite was unsur- 
passed. 

Today millions fly the Atlantic 
each year. The elite, like nobility, 
have bowed to the proletariat and 
pass unnoticed in the rush. Mobs 
pass through the air field gates, as 
through subway turnstiles, and with 
as little regard for their neighbors. 

So commonplace is this mode of 
travel that one can travel half way 
around the world still hesitating to 
interrupt his seat companion in the 
perusal of a newspaper. Newspapers 
one may pick up on the way may be 
in a dozen languages. 

Yet, in the air crossroads of the 
world, few need be embarrassed by 
the ability to read only one language. 
Sign painters are sympathetic souls, 
cognizant of human needs in many 
languages. One may casually choose 
between “herren,”’ ‘‘caballeros,”’ “‘les 
hommes,” “‘gentlemen,’’ and so on. 
Only the Russians and Arabs have 
been overlooked in the parts of the 
world already visited. And in Ger- 
many, a note of caution — keep a 
10-pfennigs piece handy. 

In spite of these conveniences, one 
cannot avoid marveling at the speed 
of modern transport. Lunch in Chi- 
cago on Thursday; dinner with the 
Niagara-Frontier Plant Engineers’ 
Club on the same day; lunch with 
members of the Glasgow Branch of 
the Incorporated Plant Engineers on 
Saturday; Wednesday in Hamburg; 
Thursday in Berlin and Monday in 
London. 
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TAGUNGS- 
CESCHAFTSSTELLE 
PRESSESTELLE 


Fig. 3. R. H. Morris, editorial director, at the convention headquarters of the 
German Engineers Society (Verein Deutsche Ingenieure) in Berlin, Germany, 
where the Society held 100th Anniversary international conference June 12-14 


On the Bonnie Banks 
In Glasgow, John Brown’s ship- 
yard on-the-Clyde has laid the keels 
of 700 ships since 1852, including the 
Queen Mary and the Queen Elizabeth. 
Here Rolls-Royce build their turbo- 
prop engines, which power the Capi- 
tal and TCA Viscounts in America. 
In Edinburgh, the “castle’’ dates 
back to 1050; but carpets and beef- 
steak-and-kidney pie are modern. 
Scotland is a land of lochs, bens, 
black face sheep, highland cattle, 
flowers, kilts, glens, inns and friends 
that can be left only with regrets and 
a strong conviction to return. 


Hamburg Rebuilt 

Hamburg, quite impartial between 
hamburgers and hot dogs, has been 
reasonably well rebuilt. Rivers and 
canals with water taxis and the tra- 
ditional ‘free port’? make it the 
Venice of the North. 

Rebuilt Hamburg is a beautiful 
city. Foreigners cannot miss the 
‘ostentatious ineffectiveness” in their 
appointments, the tolerance of Anglo- 
Saxons and the island shipyard which, 
rebuilt in 1950, has launched more 
than 50 large ships and now has 
Russian tankers on the ways. 

From dinner with engineers in Ni- 
agara Falls on Thursday to dinner 
with plant engineers in Berlin on the 
next Thursday is not a common oc- 
curence. On May 12 I was in Berlin 
at the 100th Anniversary of the 
Verein Deutsche Ingenieure — The 
German Engineers’ Society. 


German Engineers 
From an initial meeting of a few 
student engineers in 1856, this or- 
ganization grew-to a peak strength of 
60,000 and an impressive Jngenieure- 
haus in Berlin in pre-Hitler days. The 


end of the war left the Ingenieurehaus 
in Russian hands, with all records 
destroyed. From a desk and a chair 
and one determined man, the or- 
ganization has again grown to about 
45,000, with headquarters in Dus- 
seldorf. 

From London my route circled, in 
more leisurely fashion, to the Ninth 
Annual Conference of the Incorpor- 
ated Plant Engineers at Harrogate, 
then south in roundabout fashion 
through the industrial section of 
England and Wales to London. 


Power Engineers Meet 


London was the jumping off place 
for the International Conference of 
Large Electric Systems in Paris in the 
early part of June. This 10-day Con- 
ference, known internationally as 
CIGRE, was attended by a large 
delegation of Americans. It ran nearly 
to the start of the Fifth World Power 
Conference in Vienna. 

These two conferences are of ut- 
most importance to industrial and 
public utilities power engineers. 

Following the World Power Con- 
ference, however, we planned a two- 
week tour through the industrial 
plants of Austria, Yugoslavia and 
Italy. The one week available for 
France and Switzerland was admit- 
tedly too fast but time was fixed by 
the Paris and Vienna Conferences 
and could not be changed. 

From Vienna the trail will lead 
north and east, on a schedule not yet 
completed. The tour will involve a 
number of industrial magazine edi- 
tors and will be under the auspices of 
the Society of Business Magazine 
Editors. This is an organization of 
publications, not individuals, and 
POWER ENGINEERING is a charter 
member. 


G-E Reports on Failures 
at Portsmouth 


GENERAL ELECTRIC engineers re- 
port that thorough examination of 
the two 100,000-kva, 330-kv trans- 
formers which failed at the Ports- 
mouth (Ohio) area of the Atomic En- 
ergy Commission has confirmed that 
the primary source of the trouble did 
not involve the high-voltage wind- 
ings. 

The first failure occurred on Jan. 
29, as a result of a misplaced strand 
of conductor in the low-voltage, 13.2- 
kv winding, which after seven months 
of service short circuited to an ad- 
jacent turn of the winding. The re- 
sulting current extended the fault 
until the differential relay removed 
the unit from service. There was no 
failure of the high-voltage winding. 

The second failure occurred on 
March 11, due to the reactor associ- 
ated with the load-tap-changing 
equipment. The insulation separating 
the reactor core legs and yoke failed, 
permitting circulating currents to be 
established in the reactor core, which 
produced arcing at the contact point. 
Carbon was generated from the oil 
and insulation, and gas bubbles were 
evolved. These bubbles accumulated 
in the main high-voltage insulation 
structure, ultimately resulting in suf- 
ficient reduction of insulation strength 
to cause breakdown. 

The two units are being repaired 
and are scheduled for return in a 
month. The reactors in the six com- 
panion units will be replaced as a pre- 
cautionary measure, without charge 
to AEC. 


CL & P Engineers Study 
Atomic Energy 


SoME 20 ENGINEERS at The Con- 
necticut Light and Power Company 
have been going back to “night 
school” each week recently to study 
the Fundamentals of Nuclear and 
Reactor Physics. The course covers 
the basic science of atomic energy 
and the physics of reactor design and 
related subjects. 

The idea of the 14-session course 
was originated by CL&P Vice Presi- 
dent and Consulting Engineer Calvin 
T. Hughes. Getting qualified per- 
sons to teach the course presented 
no problem since three leading scien- 
tists were to be found at Yale Uni- 
versity in New Haven. Dr. Ernest C. 
Pollard, chairman of the Department 
of Biophysics, Dr. Arthur R. Quinton 
and Dr. William J. Knox agreed to 
expose the CL&P class to as much 
background on atoms as each two- 
hour session would allow. 

Dr. Pollard, who helped design and 
build Yale’s first atom-smashing cy- 
clotron in 1939, introduced the group 
to atoms, nuclei, radiations and en- 
ergy. Dr. Knox discussed applica- 
tions of nuclear physics. 





Fig. 1. Above. Power and control cables fed into switchgear 
on troughs are readily accessible for additions or changes 


Fig. 2. Right. Trough installation above switchgear panel. 
Cables can also be brought out through bottom of trough 


Cable Troughs Cut 
Wiring Costs 


Author's firm has worked with cable troughs for 
more than ten years and others may be interested 
in this summary of their experience with troughs 


By JOSEPH BECHER * 


\ ANY ENGINEERS today are 
i finding it possible to reduce wir- 
new 
cable trough. Metal 
trough is economical, simple to de- 
sign and install, saves space, and 


ing costs with a relatively 


development 


offers other advantages that for 
many installations make it the most 
suitable support for power and con- 
trol cables. At Burns and Roe, Inc. 
we have worked with cable trough 
for more than ten years. It is possible 
that other engineering firms would 
be interested in a summary of our 
experience. 

Evaluation of a new system is 
difficult unless there is some com- 
parative basis by which it can be 
judged. Accordingly, we shall here 
use conduit as the standard. For 
some applications, conduit still re- 
mains the best system of support 
and we continue to use it in about 
10 per cent of our work. Comparisons, 
therefore, are not intended to do 
more than clarify the advantages 
and disadvantages of cable trough. 
We use the expanded metal trough 
in preference to solid types because 
it is less costly, allows a higher cable 
rating, and it does not collect as 
much dust. We also prefer and 
specify the type of trough that has 
standard fittings for elbows, risers, 
drop-outs, etc. 


The engineer who is designing a 
new distribution system will find 
that trough is easier to work with 
than conduit. With conduit, every 
connector, drop-out, new line, and 
the like must be designed in ad- 
vance. Changes during installation 
are awkward and often costly. 
Trough installations are more flexi- 
ble, for the trough can be cut and 
standard fittings inserted in straight 
runs to permit late alterations. 

Original design, too, is simpler. 
We would estimate a saving of at 
least 10 per cent in the manhours 
required to design the system for an 
average generating station. 

Trough simplifies the good use of 
space near walls and ceilings. During 
construction, a generating station in 
a very crowded place and access to 
several areas is generally harder to 
arrange than is access to one. Since 
trough saves a great amount of 
space, it is particularly applicable 
in this situation. Moreover, installa- 
tion of cable is much faster and this 
minimizes confusion and crowded 
conditions. 

In regard to space requiremnets, 
we would estimate a saving of about 
50 per cent over conduit. The saving 
is even greater if more than two 
layers of cable are laid in the trays, 
but we don’t recommend this prac- 
tice unless current ratings are very 
low and overheating is not a problem. 
These savings are not fully realized 


when more than one run of trough is 
used, for working room must be left 
between trough levels. 

Space becomes most important 
when cuts must be made through 
walls or floors and when approaching 
control panels. Here trough is of 
great value. This holds true in verti- 
cal as well as horizontal runs. 

The advantages of trough over 
conduit will be immediately apparent 
to the engineer’s client since a trough 
system is both easier to design and 
install than a conduit system, and 
resultant savings are quite evident. 

Comparative costs can be broken 
into two parts: installation and ma- 
terial. Installation cost figures are 
determined almost exclusively by the 
time involved. Theoretically, a 
trough system could be installed in 
less than half the time required for 
conduit of equivalent capacity. Prob- 
ably the savings in installing the 
cables are even greater, as cable is 
simply laid in place. 

On an average, we would estimate 
a saving of about 25 per cent in 
installation costs — a substantial fig- 
ure, since this is the largest part of 
the cost. 

Materials savings are also signi- 
ficant. A 10-ft run of 24-in. trough 
weighs 520 Ibs less than 10 ft of the 
equivalent capacity of 4-in. conduit. 
It is apparent that there is a saving 

* Assistant Chief Electrical Engineer, 
Burns and Roe, Inc. 
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Fig. 4. Power cables to and from this motor generator set are carried by conduit 
and expanded metal cable through drop-outs passing through trough bottom 


of more than a ton of steel in every 
40 ft of cable support when using 
trough. 

Electrical properties of cable in 
trough are superior to those of cable 
in conduit. We allow a free air rating 
if no more than two layers of cable 
are laid in expanded metal trough. 
The rating in conduit is approxi- 
mately 0.65 if only 4 cables are used 

even less if the number is greater. 
This means an increase of 20 per 
cent in current carrying capacity for 
the same cable. For similar current 
capacity, smaller cable is permissible 
in trough. 

If the trough is considered a race- 
way instead of a support, the electri- 
cal properties of the trough itself 
must be considered. Tests seem to 
show conclusively that the trough 
is a sufficiently good conductor to 
activate the circuit protective de- 
vices on ground fault. It is“conceiv- 
able that some trough connections 
might not be electrically tight, but 
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we have not experienced any trouble 
in several hundred installations and 
have not had to require bonding 
across section joints. This would 
indicate that the electrical properties 
of each type of system are approxi- 
mately equal. 

One big advantage of trough for 
some installations is its adaptability 
to later modernization and expansion. 
There are few installations where one 
is certain that there never will be a 
new circuit needed or a change made 
in existing equipment requiring new 
cable! Addition of a new circuit, or 
even several new circuits, is a simple 
matter with trough as the new cable 
is added into existing trough. It is 
not good practice to pull new cable 
through conduit in excess of 40 per 
cent of the cross-sectional area. The 
alternative is to run more conduit 
and this is always costly even if 
possible. Major additions and altera- 
tions to existing systems are easier 
with trough for same reasons that 


Fig. 5. Completely closed drop-out for 
heavy concentration of power cables 


apply to new installations. 

We prefer the cleaner, more sym- 
metrical appearance of trough to that 
of conduit, and have had no com- 
plaints from the dust collection 
standpoint. 

The cables themselves are treated 
better in trough than in conduit 
since they generally are laid in place 
instead of being pulled. They are 
readily accessible for inspection, re- 
pair, rerouting, and replacement. 
There also is a higher salvage value 
to the cables in trough. It is true that 
trough will not localize trouble, but 
a major fire will damage the cables 
no matter where they’re installed. 

Trough, of course, cannot always 
be used; highly explosive atmos- 
pheres require completely protected 
systems. There are a few other special 
situations. However, cable trough is 
entirely suitable for utilities and for 
most industrial applications. Where 
it can be used safely, its advantages 
over conduit are considerable. 





SAFETY AND TIME-SAVING IDEAS FOR TURBINE 


“A” FRAME WITH HOIST .... This is the sixteenth article in a 
- series describing the scheduled 

overhaul of a 25,000 kw tur- 

bine generator at U. S. Steel 

Corp.'s South Works in Chicago. 

When all the articles have been 

published the whole series will 

be reprinted. To reserve copies 

of the reprint write to the Editor 


N THIS article we describe some of 

the ideas and methods used dur- 
ing the overhaul to save time and do 
the job safely. They apply to any 
turbine overhaul and may prove 
helpful to readers faced with similar 
problems. 

Figures 1, 2 and 3 show views of a 
home-made “A” frame, mounted on 





Fig. 1. Home-made "'A” frame used during overhaul. Frame is mounted 
on wheels, straddles turbine and generator, and carries a 1'4 ton hoist 


Fig. 2. Base of one side of ‘A’ frame 


wheels, large enough to straddle the 
turbine and generator, and carrying 
a 114-ton hand operated hoist able 
to traverse the full turbine width. 
This “A” frame proved invaluable 
during the overhaul. It saved tying 
up the large crane for small lifts, and 
it was ideal for the kind of job shown 
in Fig. 3, where the large crane is 
immobilized holding the generator 
rotor, while work is in progress on a 
bearing housing. It also saved a great 
deal of time and effort in small lifts 
around the job — lifts that were not 
heavy enough to justify use of the 
large crane, but heavy enough to be 
awkward and slow without a hoist. 


Fig. 3. Left: A” frame hoist being used 
for cleaning and preparing bearing 
housing while large crane is immobilized 
holding weight of generator shaft 
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OVERHAUL-|I 


TWO MEN IN CRANE 
FOR IMPORTANT LIFTS 


For heavy and difficult lifts, where 
a false move could cause very expen- 
sive damage, the crane operator al- 
ways had a helper in the cab in case 
he was taken ill or lost control for 
any reason. Figure 4 shows the oper- 
ator and helper together during an 
important lift. 


Fig. 4. Two men in crane control cab 
while the generator rotor was removed 


MARKING LAGGING COVERS BEFORE SHUTDOWN .... 


THIs Is the kind of small precau- 
tion that can save a great deal of 
time at a later stage of the overhaul. 
The sections of sheet steel forming 
covers over the h-p cylinder lagging 
were very similar in shape, and when 
being reassembled, a lot of time could 
be wasted finding the right place for 
each piece. By marking the angle 
iron supports and the adjacent cover 
with corresponding numbers, as 
shown in Fig. 6, the covers were re- 
placed without difficulty. 


Fig. 5. Removing lagging covers from 
h-p end of turbine. Markings (Fig. 6) 
enable covers to be replaced quickly 


Fig. 6. Left: Cover sections and frame- 
work were marked with corresponding 
numbers so the covers could be replaced 
without confusion at end of overhaul 











WELDED TROUGH FOR 
SANDBLASTING 








TO PREVENT fine abrasive and wa- 
ter being sprayed all over the shop, 
and to form a sump from which the 
water-abrasive mixture could be col- 
lected and re-pumped for cleaning, a 
sheet metal trough was built round 
the part of the spindle that needed 
sandblasting. Figure 7 shows weld- 
ing in progress on the trough. 
















Fig. 7. Welding temporary sheet steel 
trough to hold water-abrasive mixture 
used for sandblasting turbine blading 






ALIGNMENT MARKS ON CRANE RAILS .... 












WHEN EITHER the turbine cover or 
spindle was being lifted, it was es- 
sential for the crane hook to be lo- 
cated immediately above the center 
of gravity of the load to avoid any 
side swing. A lot of time can be spent 
adjusting the position of the crane 
every time a lift is required. During 
the last overhaul of this unit at U. S. 
Steel, when they had the crane in the 
correct position for lifting the turbine 
cover, they marked the crane’s posi- 
tion on the rails with a dab of white 
paint, as shown in Figs. 8 and 9. 
Now, whenever they want to lift 
the turbine cover, they place the 
crane so that the marks on the crane 
and the rails coincide and no time is 
wasted adjusting the position of the 
crane. The correct position of the 
trolley is also marked the same way. 


























Fig. 8. Above: When white marks on crane rail and trolley coincide as shown 
the crane hook is exactly over the longitudinal axis of the turbine and generator 







Fig. 9. Right: Two marks are made on the main crane rails. One gives the correct 
hook position for lifting turbine cover, the other for lifting the turbine rotor 
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LIGHT - WEIGHT 
WRENCH 


THE H-P STUDS were 3 in. dia, and 
the wrench for loosening them was 
long and heavy. After the nuts had 
been loosened with the large wrench 
some were still just a little too tight 
to be run off by hand. Using the 
large heavy wrench meant a lot of 
hard and unnecessary work, so to 
remove the stud nuts which were too 
tight to be turned by hand, a small 
light sheet metal wrench was made, 
and much time and energy were 
saved. Both wrenches are shown in 
Fig. 10. 


Fig. 10. Left: Shows contrast between 
heavy normal wrench and light home- 
made wrench for removing large stud 





Next month's article will be the last one in this turbine overhaul series. When it has been 
published the whole series will be reprinted. If you want one or more copies of the reprint 


write to the Editor, POWER ENGINEERING, 110 S. Dearborn St., Chicago 3, Ill. 


Here are the titles of the articles making up the reprint: — Planning . . . preparation 


. . « preliminary work; Removing turbine cover and spindle; Turning turbine cover; Reblad- 


ing; Metallizing turbine shaft; Machining turbine spindle; Electrical inspection and testing; 


Pulling generator rotor — Parts | and Il; Adjusting bearing pads; Balancing; Overhauling 


auxiliary equipment — Parts | and Il; Safety and time-saving ideas — Parts | and Il. 
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Fig. 1. Pennsylvania Electric Power Co.'s 115 kv line after 
bundling. Each line consists of two 266,800 CM conductors 











Fig. 2. Installing spacers by hand in the field using a cherry 
tree pole 'ashed to a boom and the blade on a bulldozer 


Bundling Versus Reconductoring 


(THEN a 25-mile section of one 
of the Pennsylvania Electric 
Company’s 115 kv power lines re- 
quired its capacity to be increased, 
economic analysis favored bundling 
instead of reconductoring. 

The line comprised about 200 two- 
pole wood H-frame structures carry- 
ing 266,800 6/7C MACSR conductors 
at 12 ft spacing on 25 ft cross arms. 


Bundling consisted of adding another 
266,800CM conductor to each line 
to give a final arrangement as shown 
in Fig. 1. Reconductoring would have 
meant removing the existing con- 
ductors and replacing them with 
636,000CM conductors. 

It was estimated that the savings 
effected by bundling over recon- 
ductoring amounted to $45,000. Ta- 


ble II gives a breakdown of costs for 
the bundling operation, and Table I 
gives a comparison of electrical char- 
acteristics between the bundled line 
and various sizes of single conductors 
of the same tyye. 

Several methods of bundling were 
studied in order to find the best one 
for this particular line. Vertical spac- 
ing was ruled out as it would reduce 


Table |. Electrical characteristics for various sizes of ASCR single conductors compared with those of bundled conductors 








Approximate 


Copper 
Equivalent 


Current 
Carrying 
Capacity 


Inductive 
Spacing 
Factor 


R/Mile 


Total 
Xi/Mile R + 


Cap. 
Spacing 
Factor 


Total 


jx Zz Xc/Mile 





3/0 


167,800 CM 460 
100% 


690 
150% 


730 
159% 


770 
167% 


920 


& 200% 


Single Conductor 
500,000 ACSR 314,500 
Single Conductor 
556,500 ACSR 350,000 
Single Conductor 
636,000 ACSR 400,000 
Bundled Conductor 
266,800 ACSR 


0.7955 
100% 


0.7505 
94.4% 


0.352 
100% 


0.187 
53% 


0.168 
47.7% 


0.148 
42% 


0.176 
50% 


0.3295 


0.3295 


0.7495 
94.1% 


0.7435 
93.5% 


0.3295 


0.3295 


0.5570 
70.0% 


0.3295 


8.97 + 20.27 


4.77 + 19.12 


4.28 + 19.10 


3.78 + 18.95 


4.49 + 14.19 


0.1884 
100% 


0.1778 
94.3% 


0.1770 
94.0% 


0.1755 
93.1% 


0.1330 
70.5% 


22.2 0.0805 


100% 


19.7 
88.6% 


19.6 
88.3% 


19.3 
87% 


14.9 
67% 


0.0805 


0.0805 


0.0805 


0.0805 





90 
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Fig. 3. Preformed spacers installed on bundled line to prevent conductor contact. 
Spacers were installed at maximum spacing of 200 ft. Fig. 2 shows installation 


Capacity of an overloaded power line can be increased by re- 
conductoring or by bundling, i.e. adding new conductors to an exist- 
ing line. Here are details of a recent 115 kv bundling operation 


ground clearances and give danger of 
conductor contacts under unequal ice 
loadings. Also, under unequal ice 
loadings in adjacent spans, extraordi- 
nary stresses would be imposed on a 
stiff linkage due to unbalanced longi- 
tudinal line tensions. 

It was finally decided to use one 
half of a standard commercial strain 
yoke (an Ohio Brass 79631 medium 
duty strain yoke). A standard socket 
clevis was used between the top of 
the yoke and the insulator string. 
Special clevis eye linkages were used 
between the bottom of the yoke and 
the conductor suspension clamps. 

These were designed with a long 
clevis end so the sub-assembly would 
hang in a vertical plane even when 
the insulator string would swing in 
high winds. Calculations showed that 
existing 15,000 lb insulator strings 
would be adequate on all structures 
except dead end structures under all 
phases of loading including 1% in. 
radial ice. 


Spacers 
It became clear in the early stages 
of design that conductor spacers 
would be necessary, and this was 
confirmed by the installation of a 
test span. Rigid spacers were rejected 
since conductor movements could 
damage both spacers and conductors. 
It was finally decided to use pre- 
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formed line spacers of the type shown 
in Fig. 3. Spacers are installed equi- 
distant in each span at a maximum 
spacing of 200 ft. The spans that 
were bundled varied from 200 ft to 
1285 ft. A maximum spacing of 200 
ft was necessary to eliminate con- 
ductor contacts. 

The spacers were installed by 
means of a rig developed in the field, 
consisting of a pole cut from a wild 
cherry tree lashed to a boom and 
winch line and to the blade at the 
bottom of a bulldozer, as shown in 
Fig. 2. Steps were installed on the 
pole so that a lineman could climb to 
the top of the pole and install the 
spacers by hand. 

The rig moved as a unit but the 
pole was generally lowered and 
lashed to the side of the bulldozer 
when moving between spacer posi- 
tions on hillside spans. It was possible 
in nearly every case to install the 
spacers from the top of the pole with- 
out the necessity of lowering the 
conductor. 

Investigation showed that the line 
in its entirety had been loaded to 
tensions which varied from 1800 to 
5700 lb. Accordingly, the new con- 
ductor was pre-stressed to the same 
tensions before stringing. 

Both old and new conductors were 
placed in blocks in order to allow the 
old conductor to equalize tensions in 


adjoining spans. Sagging the new 
conductor then resolved itself into 
the simple procedure of matching the 
sags in the old conductor by means 
of a transit. 

Some trouble was experienced after 
the new wire was clipped in when it 
began to droop below the old one. It 
was necessary to resag a portion of 
the new line to correct this trouble. 
The new wire continued to droop, 
however, so that some spacers were 
cocked as much as 45 deg. 


Effect of Oxidizing 

As the old conductor was prac- 
tically black through oxidizing, it 
was at first suspected that differences 
in conductor temperatures might 
account for the differences in sags. A 
rough temperature check revealed, 
however, that only a difference of 3 
to 7 deg existed even in bright 
sunlight. 

It is planned to allow the conductor 
to hang for a year or two and then 
take what steps are necessary to 





WOULD YOU LIKE TEAR SHEETS? 


Readers wanting tear sheets of 
any article appearing ia the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 








equalize the sags to improve the ap- 
pearance of the line. 


Angle Structures 

At medium and heavy angle struc- 
tures a support for the new conductor 
was devised that consisted of the 
following: a Hubbard primary clevis 
was attached to the old suspension 
clamp by means of a longer heat 
treated bolt, an Ohio Brass combina- 
tion ball eye and shackle, an Ohio 
Brass socket eye, and finally another 
suspension clamp for the new con- 
ductor. This assembly gave a 135¢ 
in. conductor spacing and allowed 
the conductors to hang in approxi- 
mately a horizontal plane. 

Figure 4 shows an angle structure, 
with the inset photograph illustrating 
the conductor support assembly. 
Some additional guying was necessary 
to sustain transverse loading at angle 
structures, and it was also necessary 
to remove two sets of arcing horns 
from wood guy insulators at one pole 
to provide adequate conductor clear- 
ances. 

Suspension structures were modi- 
fied only to the extent of changing 
some arm braces where long vertical 
spans overstressed the arm assemblies 
due to heavy vertical loading. The 
existing arm assemblies were rated 
at 6880 lb ultimate and the new 
assemblies at 10,000 lb. 

The information in this article is 
based on an AIEE paper by P. L. 
Lumnitzer and M. J. Fulton of the 
Pennsylvania Electric Company, 
presented at the Winter General 
Meeting of the AIEE in New York 
in February 1955. 


Fig. 4. Angle structure with bundled conductors. Inset photo- 
graph shows details of new conductor support assembly 


Table 2. Cost of labor and materials for this bundling operation. Bundling gave $45,000 saving over reconductoring 


Material Labor 


353536’ 266,800 ACSR 6/7 Conductor $33,454 Install Anchors & Guys 
51747’ 636,000 ACSR 24/7 Conductor.......... 11,180 Changing Arm Braces 
Install Double Arms 
1550 Sets of Armor Rod Spacers , Remove Bells & Drop Guys 
530 Strain Yoke Plates Final Clean Up 
1100 =Clevis Eye Connectors Cut out Sleeves in Old Wire 
450 10” x 5%" Suspension Insulators Unload Reels 
10 Gward Poles (Net) Deliver and Return Reels 
98 Sets of No. 2016 Crossarm Braces Clearance Poles 14,900 
550 Socket Clevises String New Wire 10,500 
21 = Strain Clamps Sag New Wire 
597 Sets of Armor Rods Clipping In 
Suspension Clamps Bundling 
Miscellaneous Material Jumper Loops 


65,398 


Total Labor plus 15% Overheads 77,200 Miscellaneous Costs 6,145 
Supervision and Engineering 1,639 Interest 1,777 
Total Labor and Material Cost 
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Cochrame vot process 


AT U.S. STEEL’S CLAIRTON PLANT 


Cochrane pioneered the versatile Hot Process 
Softener. Its flexibility and efficiency are 
unquestioned and it provides a water 
softening process that can handle both 
turbid surface supplies and clear well waters. 

Cochrane Hot Process Softeners can be 
used to reduce silica economically and 
effectively. It is also possible to provide 
integral deaeration elements for condensate 
and treated makeup where required. 

For medium and high pressure boilers, 
Hot Process can be followed by Hot Zeolite 
to provide zero hardness and lower solids 
as well as to reduce CO, in the steam. 

If you now have a Hot Process Softener, 
Cochrane Hot Zeolite may be readily 
added, assuring higher effluent quality 
at lower treating cost. 

Cochrane, first in water conditioning 
for over half a century, continues to lead 
the way in Hot Process and Hot Zeolite. 

Designed to soften and deaerate 100,000 GPH of Call our engineers for the answer to your 


boiler feed water, this Cochrane unit at U.S. Steel's problem. Ask for Publication 4801. 
pant is a sludge blanket design deaerating type Hot 

Process Softener with a 38' dia. spherical top sedimen- 

tation tank. The Softener is followed by six 11' dia. 

anthracite filters equipped with surface washers. 


Cochrane 


¢ @ &@ ?.' @ 2. &2'% .&. 2 

3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 

NEW YORK e PHILADELPHIA e CHICAGO 

Cochrane Water Conditioning Lid., Toronto 4; Montreal 1, Canada 

Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 

Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 

Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 

Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 


For more data circle 542 on Post Card 
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Four C-300-300H Fuller Com; » 
steam turbine drive. Capacity each 1248 to 
1805 cfm with a corr ing speed rang 

450 to 650 rpm; one 125 and three 110-Ib. gage 
pressure. Two C-300-300H Fuller Compressors, 
electric motor drive. Capacity each 1 cfm at 
600 rpm, 110-Ib. gage pressure. 


PUTTING THE AIR 
IN AIRCRAFT 


Aircraft companies use a lot of compressed air in the 
manufacture of airframes, engines, systems and com- 
ponents. The battery of six Fuller compressors 
pictured above meets one important aircraft facility’s 
entire diversity of compressed air needs, efficiently 
and economically. 

The key to Fuller’s smoother operation is rotary 
motion, which provides large capacity in relation to 
size, simple direct drive from motor or internal 
combustion engine, minimum number of working 
parts, one-way air flow free from pulsation, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Operation in cramped quar- 
ters or on ordinary flooring is simple and practicable. 


Fuller Rotary Compressors are built for capaci- 


ties to 3300 c.f.m., 125-ib. pressure. Write for 
Bulletin C-5A, illustrating and describing these 
machines. ul @Tre 


. pioneers in harnessing AIR 


150 BRIDGE STREET 
FULLER COMPANY, carasauaua, PENNSYLVANIA 
GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
Chicago ¢ San Francisco * Los Angeles * Seattle * Birmingham 
For more data circle 543 on Post Card 
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This utility gets better engine performance 
... less cylinder and ring wear with 


Clarence Maxcy (left), Chief Engineer at 
Cumberland, and Standard Oil lubrication 
specialist Ralph Rowlands check efficiency 
records of utility's engines lubricated with 
STANODIESEL Oil M. Providing technical 
service on lubrication problems is something 
for which Ralph Rowlands is well qualified. 
He has been doing this sort of work with 
Standard for 13 years. Ralph attended the 
University of Wisconsin and is a graduate of 
the Standard Oil Sales Engineering School. 


For more data circle 544 on Post Card 


STANODIESEL Oil M 


Report on Cumberland, 
Wisconsin, Municipal Utility’s 
experience with diesel lubricants. 


Management of Cumberland, Wisconsin, 
Municipal Utility found a way to extend 
time between ring changes, to get greater 
fuel efficiency and to cut cylinder wear. 
How? By using STanopresExL Oil M. 


Before converting to STANopIEsEL Oil M, 
the utility found it necessary to change 
rings every 1,500 to 2,500 hours. Cylinder 
wear ranged up to .003” per 1,000 hours 
of operation. After the engine was con- 
verted to STANOopIESEL Oil M, it was run 
7,800 hours at 50 to 90 per cent of full load. 
No rings had to be replaced during that 
time. The engine was then overhauled. All 
rings were free. All pistons were clean 
and in excellent condition. Ring wear was 
apparent on the two top rings only, bottom 
rings were like new. Cylinder wear after 
7,800 hours averaged .003”. This amount 
of wear occurred after 1,000 hours with the 
oil formerly used. On some cylinders, wear 
was only .001”. Maximum bearing wear 
was .0005”. Fuel efficiency over the period 
averaged 12.93 K.W.H. per gallon. 


This kind of performance—reduced wear, 
increased fuel efficiency, improved over- 
all engine performance—is what you can 
expect from STanopiEseEt Oil M. Find out 
more. Call your nearby Standard Oil lu- 
brication specialist. There is one near you 
in any of the 15 Midwest and Rocky 
Mountain states. Or write, Standard Oil 
Company, 910 South Michigan Avenue, 
Chicago 80, Illinois. 


STANDARD OIL COMPANY 
(Indiana) 
_ STANODIESEL Oil M 


4 


wdravlic governors. 
‘the oil's ability to reoch ond 
zin a film on highly stressed 


Piston from engine using 
STANODIESEL Oil M 
photographed just as it 
was pulled for 7,800 
hour overhaul, Piston is 
clean and in excellent 
condition, 


STANDARD 
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Bearings and Bearing Maintenance 


Section 5 








P07 @) 1s iel-j fe) mi —y-yal lem) sgeom (ol 8) -: 
CONDENSER’S EFFICIENCY? 


When condensers operate at high capacities for 
long periods, tube failure occurs more fre- 
quently. Corrosion is accelerated by greater 
loads of water—carrying abrasives and debris— 
traveling at high velocities. The protective film 
normally formed by the metal is scoured away. 
Water can then act directly on tube walls—eat- 
ing into your condenser’s efficiency! 

That's why the right copper-base tube alloy 
for your operating conditions—the alloy that 
gives the best corrosion resistance—can reduce 
your corrosion rate and frequency of re-tubing. 
For example: Service data and tests conducted 
in clean sea water show that Aluminum-Brass, 
Alloy #54, gives good service where water 
velocities are high. Where pollution exists, the 


best choices are Aluminum-Brass, Alloy #54, or 
Aluminum-Bronze, Alloy #53. 

When replacing old condenser tubes—or speci- 
fying new ones—be sure you take full advantage 
of all latest developments. Bridgeport Condenser 
Tube Alloys are matched to your corrosion con- 
ditions for longer life, reduced maintenance. Our 
Technical Service and Corrosion Laboratory will 
be glad to help you select the right alloy. Phone 
your nearest Bridgeport Sales Office today. 


Write today for your free 
copy of Bridgeport’s new 
Condenser Tube Hand- ys 
book. Ask to be added to ~~" 
the mailing list for our 
Copper Alloy Bulletin. 


CONDENSER une 
EAT CXCAANGER 
TUBE HANDBOOK 


BRIDGEPORT CONDENSER TUBES 
Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 


In Canada: Noranda Copper and Brass, Limited, Montreal 
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WHAT'S YOUR TROUBLE? 


Each of these destroyed parts had to be taken 
out of service because of incomplete or inade- 
quate water treatment. Replacement meant 
loss of steam production . . . new equipment 
expense . . . added labor-repair costs. 


DEARBORN COMPLETE WATER TREATMENT 
SERVICE eliminates this by providing trouble- 
free water—a vital necessity to every user of 
industrial steam. Dearborn’s many years of 


Derarvbow 


combatting corrosion wherever 
it occurs 


leadership in the field of water treatment will 
help keep your power plant operating eco- 
nomically. 

CALL ON YOUR DEARBORN SALES ENGINEER 
for (1) analysis of raw water (2) recommen- 
dation of test procedures (3) proper treatment 
(4) a manually or automatically controlled 
feeding system. 


porn 


Dearborn Chemical Company 

Merchandise Mart Plaza, Dept. PG 

Chicago 54, Ill. 

Please send me 

O Internal Treatment Bulletin 0 Dearborn “659” Bulletin 5008 
5000 , © Have a Dearborn Sales 

© Filmeen Bulletin 5013-A Engineer call. 
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Light it 


and 


leave it! 


The Peabody PK-54... 
Industry's Most Dependable Automatic Burner 


MORE THAN 400 UNITS already installed prove that 
the Peabody PK-54 is the most advanced, safest and most 
dependable automatic burner in industry. 


Peabody's pioneering in safety engineering has promoted 
such design improvements as “guillotine” solenoid valves; 
the one-second flame failure drop out; the electronic 
modulating control relay and the tube-over-tube dripless 
oil gun. These advanced components are included as 
standard in the PK-54 burner. It is years ahead of 

all other units! 


Completely packaged, factory-fired and tested for each 
installation, the PK-54, with fully automatic, semi-automatic 
or manual control, is available for firing gas or oil, 

singly or in combination, to produce up to 45,000 lbs. 

of steam per hour. 


Write today for complete information 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


For mere data circle 590 on Post Card 





Paper Mill 





continued from page 68 


potential transformers of the tie cir- 
cuit. The sensing networks control 
the output of the regulators which 
in turn cause operation of the: 

a. Turbine’s speed changer motor 
for kw corrections, or 

b. Turbine’s hydraulic cup valve 
actuator for kw corrections, 

c. The generator voltage regulator 
compensators for var corrections, or 

d. The transformer underload tap 
changer for var corrections, in the 
power tie circuit. 

Load regulators may be of the fol- 
lowing types: 

1. Magnetic amplifier controlled 
power output,! 2 3 

2. Rotating regulator controlled 
power output, ¢* 

3. Electronic tube controlled power 
output,5 

4. Balanced beam relay controller, 

5. Balanced bridge circuit con- 
troller. 

Of these 1, 2, and 3 have the fastest 
speeds of response, and are accurate 
enough for most tie circuits. Their 
circuits are usually somewhat com- 
plicated which is reflected in higher 
equipment cost compared to 4 and 5. 
They are preferably used to control 
systems (a), (b), and (c). 

Types 4 and 5 are simple, of lower 
cost and sufficiently accurate for 
most applications. They are best 
used to control systems (a) and (d). 

When energy is purchased on a 
block kilowatt demand basis, min- 
imum cost occurs when, at the end of 
each demand period, the number of 
kilowatt hours permitted by the 
demand interval has been consumed. 

One solution to this problem is to 
superimpose the control of a kilowatt 
hour integrator on that of the con- 
stant kilowatt regulator. The inte- 
grator continuously recalibrates the 
regulator according to the actual as 
compared to the permissible rate of 
energy consumption, so that at the 
end of each demand period, essen- 
tially the total allowable kilowatt 
hours have been purchased. 

The need for reactive power regu- 
lators has not been as great as for 
the real power types. They operate 
on essentially the same principles as 
real power regulators. 

The foregoing data were adapted 
and specially rewritten for POWER 
ENGINEERING by the authors from 
their AIEE paper. In a future article, 
they will cover additional mil) power 
problems. 


References 


'A New Regulator and Excitation System, J. T 
Carleton, P. O. Bobo, and W. F. Horton. AIEE 
Technical Paper No. 53-25. 

2 Bibliography of Magnetic Amplifier Devices 
and the Saturable Reactor Art, James G. Miles. 
AIEE Technical Paper No. 51-388. 

* Magnetic Amplifiers in Industry, F. N. McClure. 
Westinghouse Engineer, September 1950, pages 
201-205. 

‘Industrial Application of Rototrol Regulators, 
W. R. Harris. Electrical Engineering, March 1946. 

5 Rototrol Excitation Systems, J. E. Barkle and 
C. E. Valentine. AJE Transactions, Volume 67 
1948, pages 529-534 


POWER ENGINEERING 





TEMPERATURE 
CONTROLLER 


i] 
LV ! AIR SET 


TYPE CV-D 
CONTROL 
VALVE 








| AIR SET 


COOLING WATER 























Normal installation of a Copes-Vulcan Steam-Assist Desuperheater is shown schematically 


Get more accurate control with the NEW 
Copes-Vulcan Steam Assist Desuperheating Station ! 


Here is a desuperheater based on a new, proven principle that delivers 
more accurate control of final steam temperature for process work or 
auxiliaries. It uses steam only on lighter loads. As load increases, the 
flow of assisting steam is automatically reduced—normally without an 
atomizing-steam valve. Assisting steam can be off completely at high 
loads where no more than mechanical atomization is needed. Control is 
close, even at 10 degrees above saturated temperature. 

Cooling water and assisting steam are intimately mixed in the exclusive 
Swirl Chamber—-upstream from the point of injection. No large steam 
bubbles form to cause annoying hammer or vibration. 

Incorporated into the station for close modulating control of cooling 
water flow is the new Copes-Vulcan Type CV-D Valve. It is designed 
for the exact operating characteristics suited to your needs. 

Enjoy the benefits of Copes-Vulcan desuperheating, custom-engineered 
for your individual requirements. Be sure 
of accurate control, minimum maintenance 
and long service life. Write for Bulletin 1024. 


Both carburetor and in-line types 


are available in the new Copes- COPES-VULCAN DIVISION 


Vulcan Steam-Assist Desuperheater 





ERIE 4, PENNSYLVANIA 
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BELMON' 


protects pump shafts 
against scoring...wear 


Belmont Type 754-P is a ‘custom made” 
packing for centrifugal and rotary pumps. 
Its reputation as “nothing better for the 
service’, has been gained through years 
of highly satisfactory performance. 


Secret of success? Lubrication that allows 
shaft free, motion. Lubrication that is 
impregnated into every strand of asbes- 
tos yarn, and graphiting that is braided 
into this packing to stay, throughout 
its life. 


Try Belmont ‘Centrifugal’ 754-P in 
your plant and keep a check on the con- 
dition of your pump shafts. You’ll stay 


Feedwater Heater 
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the receiver at the bottom. The re- 
ceiver is held at the same pressure as 
the highest extraction stage. 

The highest pressure extraction 
steam is first desuperheated in the 
closed heater, and enters the receiver 
at approximately saturated condi- 
tion. The condensing zone for this 
closed heater is completely open to 
the steam space in the receiver. Con- 
densed steam (drains) is automat- 
ically included in the receiver liquid 
space. 

Inasmuch as the feedwater tem- 
perature at the boiler feed pump suc- 
tion is below that for vaporization, 
these pumps operate under a positive 
suction head at all times. With this 
design, net positive suction head for 
boiler feed pumps is no longer a sta- 
tion design factor. The original paper 
contains full details of the operation 
of the K-F heater. 


Control System for K-F Heater 


Control system for the K-F heater 
is designed to maintain a practically 
steady flow to each heater for a given 
load on the turbine, thus minimizing 
fluctuations in the extraction line 
pressures. Basically, the control sys- 
tem for each stage is made up of 
three elements: (1) primary demand, 
(2) correction for head variation and 
(3) correction for flow to the succeed- 
ing stage. 

Heat rate for the regenerative cy- 
cle when using the K-F feedwater 
heater, combined with a closed heater, 
is stated to be better than that of the 
same cycle employing conventional 
closed heaters. 

Heat balance diagram (given in the 
paper, but not shown here) for a 
150,000-kw, 1800-psig, 1000-F/1000 
F, 114-in Hg preferred standard tur- 
bine generator, with 7 stages of feed- 
water heater, shows a heat rate at 
150,000-kw net output of 7953 Btu 
per kwh. 

New K-F lock arrangement de- 
scribed is applied to the single 
deaerating-heater installation for in- 
dustrial use. The heater can be lo- 
cated at the same level as the boiler 
feed pumps, thus eliminating expen- 
sive supporting structure. In addi- 
tion, savings will be made in the 
reduction of the boiler-feed-pump 


ne | with it. horsepower and initial pump costs. 
| Where boiler drum pressure is 
r ; 
yo" Ask your U. S. Gasket-Belmont Pack- maintained on the boiler-feed-pump 
ing Distributor or write for Catalog. suction, pumping horsepower need 
only overcome static head plus fric- 
tion drop in piping. 


ask 


ace prLMONT) 


putor THE BELMONT PACKING 
pribl s 
Site 





~ & RUBBER COMPANY 


- Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 


U.S. GASKET » BELMONT PACKING 
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WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
® any article appearing in the issue 
 |for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 





POWER ENGINEERING 





- i! 
{ut 
a 


| rl A 
it TLD et 
. ip - yuh U | 

MO AK 


Energ, PRODUCER EXTRAORDINARY |! 


Coal-generated electric power is continually on the 


increase because Bituminous is economical and 
abundant. Billions of tons in proved reserves of 
bituminous for every purpose are available on the 
B&O. Mines operated with modern efficiency are pre- 
pared to provide the right coal for your specific needs. 


Ask our man! 


LET OUR COAL TRAFFIC REPRESENTATIVES suggest the B&O bituminous 
you can bank on. Contact Coal Traffic Department—B&O Railroad, 
Baltimore 1, Md. LExington 9-0400, 


BALTIMORE & OHIO RAILROAD 


BITUMINOUS COALS FOR EVERY PURPOSE 
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products 


New R-PaC F56 and F57 
Forged Steel Gate Valves 


-»» FOR GREATER ADJUSTABILITY, 
SMOOTHER OPERATION, LONGER PACKING LIFE 


e@ These, and many other “‘plus’’ features, have been designed into these 
brand-new valves specially developed for power, petro-chemical, and 
process piping applications. Rated for 2000 pst at 100° F or 800 Psi at 
800° Fr, they are furnished in sizes from 4” to 2” with either screwed (F56) 


or welded (F57) ends. 


Their advanc ed new design includes quality features like a new ‘“‘tear- 


FREE WALL CHART 
“How to Protect Your Valves” 

17” x 11” wall chart 
gives installation and 
operation pointers to 
protect valves, pro- 
long life. Free on re- 
quest. 


co 


drop”’ 500 BHN heat treated stainless steel wedge 
which is mated with hard chrome plated stainless 
steel seat rings to effectively resist seizing, galling 
or abrasive wear. A Flexitallic spiral-wound gasket, 
reusable in normal service, assures a positive tight 
joint. Bulky flanges are eliminated for lower weight 
and streamlined appearance. Follower, eyebolt, 
gland nut and operating nut are all stainless steel. 

The end result is a lighter, yet sturdier valve 
which gives better service. Get the complete story. 
Write today for Bulletin DH-525. 


R-PaC Valve Division y 


+N 
AMERICAN CHAIN & CABLE (4:3 @ 





Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Vv | | Vv e S p 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, A, 


Bridgeport, Conn. 
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Electric Generation— Steam Stations, 
edited by Bernhardt G. A. Skrotski. Size 
614 by 914; 454 pages including index; cloth 
binding. Published by McGraw-Hill Book 
Co., 327 W. 41st St., New York 36, N. Y. 
Price $8.50 

This book describes basic principles of the 
steam-electric generating stations whic h pro 
vide most of the electrical energy in the 
United States. It gives facts on selection of 
fuel, feeding it to boiler furnaces, and the 
design and operation of steam generators and 
fuel-burning equipment. The book is de 
signed to give the reader without much 
technical background a practical knowledg« 
ol the design, maintenance, and ope ration olf 
the equipment that makes up an electric 
supply system. 

Piping, turbines, condensers, the treat 
ment of feedwater and cooling water are 
covered in detail. Also considered are station 
control methods of handling complex circuits. 

Recommended for all steam station per 
sonnel who want to know more about the 


why of their jobs 


~ * * 


Proceedings of the World Symposium on 
Applied Solar Energy, sponsored by The 
Association for Applied Solar Energy. Siz 
814 x 11”; 304 pages; illustrated; cloth bind 
ing. Published by the Stanford Research 
Institute. Order from Association for Ap 
plied Solar Energy, 204 Heard Building, 
Phoenix, Ariz. Price $5.00 

The Association for Applied Solar Energy 
was formed in Phoenix, Ariz., on March 17 
1954. The main purpose of the Association is 
to hasten the utilization of the sun’s energy 
One of its first actions was to request Stan 
tord Research Institute to plan and organize 
two major meetings on applied solar ene rey 
The first was a two-day Conference on Solar 
Energy The Scientific Basis, which was 
held in November 1955 at Tucson, Ariz 
This was closely followed by the World 
Symposium on Applied Solar Energy at 
Phoenix. 

Support of these meetings was remarkable 
The Conference and Symposium were at 
tended by more than 900 registrants, and 
the Solar Engineering Exhibit, held in con 
junction with the Symposium, was attended 
by nearly 30,000 persons. An indication of 
the world-wide interest in the subject of 
solar energy was shown by the fact that 
more than 130 delegates came from 36 coun 
tries outside the United States 

At the Conference 96 papers were pre- 
sented on the technical and scientific aspects 
of solar energy. Plans are being made for 
publication of these papers 

The papers presented at the Symposium, 
dealing with the more practical aspects of 
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THE ROSS STORY 


Special Heat Exchange Equipment for Power Plants 


Simply stated, Ross designs and manu- 
factures heat exchangers for virtually 
all conditions and applications, parti- 
cularly units of a highly specialized 
nature, such as high pressure power 
plant equipment...bleeder heaters and 
fuel oil heaters, for example. 


The installation of 6 Ross High Pres- 
sure Fuel Oil Heaters (illustrated) at 
the Pacific Gas and Electric Co.’s 
Station P Steam Plant in San Francisco 
is typical. Featuring forged oil channels 
with integral tube sheets and a double 
tube sheet arrangement to insure against 


any possibility of fuel oil contaminating 
the steam system, these rugged units 
demonstrate Ross’ resourcefulness and 
experience in dealing with both the 
average and the specialized power en- 
gineering problem. 

Your requirements, too, can be met 
with the same, exacting Ross attention 
to details. Inquire now. Ross offices 
are in all principal cities. 

For recommendations on specialized 
heat exchangers, as well as on surface 
condensers, turbine oil coolers, engine 
oil and water coolers, compressor inter 
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and after coolers and related power 
plant equipment, you'll profit by con- 
sulting a Ross engineer. 


ROSS HEAT EXCHANGER DIVISION 


of 
Aenican - Standard 


1473 WEST AVENUE e BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 





CONSECO 
SAVES CLIENT 
$25,000 


THE JOB: 


TUBE SHEET REPAIRS 


IN HIGH PRESSURE HEATER 


The 3%” thick tube sheet was 
leaking badly. Our job was to 
remove old weld by drilling and 
burning, uncover and pierce 44 
tube ends below tube sheet, apply 
44 tapered steel plugs and replace 
weld. A previous unsuccessful re- 
pair attempt (not by CONSECO) 
had cost the client $18,000. 


In 8% working days, at a cost of 
only $4,000 three CONSECO men 
completed the work. Hydrostatic 


@ Send for Bulle- 
tins giving com- 
plete engineer 
ing data on 
these products. 


JET AIR EJECTORS 





tests, using fluorescent dyes and 
black lights, plus circulating tests 
of 2500 lbs. of hot water pressure, 
proved everything satisfactory. 


And our client saved the cost and 
delay of retubing, estimated at 
$25,000. This shows what can be 
done by CONSECO SERVICE on 
any tubular equipment. Available 
anywhere . 24 hours a day, 7 
days a week, Sundays, all holidays. 
‘Phone Maintenance Department. 


EQUIPMENT DESIGNED AND BUILT BY CONSECO 
HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 
@ STEAM GENERATORS @ PRESSURE VESSELS 
CENTRIFUGES @ FILTERS ani STRAINERS @ PUMPS, INSTRUMENTS, 


SPECIALTIES 
2 


CONDENSER SERVICE & ENGINEERING CO., INC. <1#i'\Qii 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


the = a 


158 Observer Highway 


Hoboken, N. J. 
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continued from page 106 


applying solar energy, are contained in the 
present volume. To give an idea of the range 
of subjects covered by the Symposium, the 
papers presented include the following: The 
Ec snomics of Solar Energy, by J. E. Hobson; 
Solar Machines, by Nathan Robinson; High 
Temperature Furnaces, by Felix Trombe; 
Solar Stills, by Maria Telkes; Residential 
Uses of Solar Energy, by Jordan and Ibele; 
The Heat Pump and Solar Energy, by Philip 
Sporn and E. R. Ambrose; Cooling with 
Sclar Energy, by O. G. Lof; Mechanical 
Energy from Solar Energy, by R. C. Jordan 
and W. E. Ibele; Solar Water Heaters by 
R. N. Morse; Growing Chlorella for Food 
and Feed, by Hiroshi Tamiya; Engineering 
for Algae Culture, by A. W. Fisher, Jr.; 
Direct Conversion of Solar Energy, by Paul 
Erlandson; Electricity from the Sun, by 
G. L. Pearson; and Converting Solar to 
Chemical Energy, by L. J. Heidt. 

In addition to these and other papers, the 
Proceedings contain the texts of addresses 
given before the Symposium by such well 
known figures as Lewis W. Douglas, the 
General Chairman of the Symposium; Dr. 
Farrington Daniels, of the University of 
Wisconsin, John Jay Hopkins, Chairman and 
President, General Dynamics Corporation, 
and many others 

Ot particular interest to power engineers 
are the papers on Mechanical Energy trom 
Solar Energy and on Electricity from the 
Sun. In the first is a table showing experi 
mental power systems developed in the past 
century in various parts of the world This 
table occupies 31% pages. Data are given on 
actual installations of solar power plants, 
many of them more sensational than prac 
tical. No fully developed system to date has 
shown economic feasibility. The limitations 
and possibilities are thoroughly discussed 
and compared with existing methods of 
power generation. 

In the second paper, Electricity from the 
Sun, describes in detail the new silicon solar- 
energy converter developed by Bell Tele- 
phone Laboratories. 

This whole volume is fascinating reading ; 
for one thing, the explanations are well 
written, with a minimum of mathematics 
and with many graphs and tables, so that 
any engineer can group them easily. The 
general conclusions are that no one of our 
forms of potential energy — fuel, hydraulic, 
atomic, solar — should be played off against 
another. Instead, we should consider the 
most profitable combination of the various 
sources. From this point of view, certainly 
the present research in solar energy is worth 
while and, as John Yellott pointed out, may 
affect the lives of millions of people living in 
the solar belt, who may have no other fuel 
resource. 

rhis book should be of value to all power 
engineers in giving them a broader view of 
both the practical and economic aspects of 


all energy conversion. 
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ARMSTRONG FORGED STEEL 
STEAM TRAPS... 











.-+ the Best Answer to Superheated Steam Line Drainage, because: 





LIST OF MATERIALS 
ARMSTRONG FORGED STEEL TRAPS 





Part 


Material 





CAP AND BODY FORGINGS 
Up to 600 psi, 750° 
Up to 900 psi, 900° 
Up to 2500 psi, above 900 


1030 carbon steel 
ASTM Spec. F-1 carbon moly steel 
ASTM Spec. F-5 chrome moly steel 





VALVE AND SEAT 


LEVER MECHANISM 


Type 440 chrome steel, heat treated, 


Stainless steel 





BUCKET 


Stainless steel 





BOLTS 


Class C high tensile, high tempera- 
ture bolting material — 125,000 min. 
tensile. 





NUTS 


Hex, semi-finish, heat treated for high 
pressure, high temperature service. 





GASKET 


Compressed graphited asbestos 





INLET TUBE 





Wrought iron 


Application Enginoored 
STEAM TRAPS 
ARMSTRONG MACHINE WORKS, 810 Maple Street, Three Rivers, Michigan 


July, 1956 
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1. Proved in service in leading power plants throughout 
the world at pressures to 2400 psig. 

2. Experience of Armstrong in design, manufacture and 
application dates back to the beginning of the trend to 
higher and higher pressures. 

3. Automatic safety assured because of high capacity for 
warm-up loads; traps don’t “forget” to drain the lines, 
and Armstrong traps always open for condensate. 


4. Economy assured because of high value for price, long 
life with infrequent maintenance and freedom from steam 
loss. 

5. Quality of workmanship and materials that is backed by 
a “complete satisfaction or your money back” guarantee. 


SEND FOR THIS LITERATURE; 
1. Should we trap superheated steam lines ? — the 
answers of 11 engineers who have used traps 
for this service. 
2. Catalog J—complete data on forged steel 
traps and steam trapping. 


109 
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Electrical Circuits — Direct and Alter- 
nating Current, by Charles S. Siskind; size 
914” by 614”; 516 pages; cloth bound. Pub- 
McGraw-Hill Book Company, 
New York, N. Y. Price 


lished by 
330 W. 42nd St., 
$6.75 

T'wo-semester basic textbook covers the 
fundamental principles of electric and mag- 
netic circuits. It is designed for use at college, 
technical institute, vocational school, and 
industrial levels 

The book covers both a-c and d-c circuits 
ind nume rous examples at the end of each 


chapter help to illustrate the significant 
points in the chapter. 

The direct current section contains the 
following chapter titles: 1. Basic electrical 
ideas and units; 2. Wires, cables and insula- 
tion; 3. d-c circuits — Ohm's Law — power- 
energy; 4. d-c circuits — Kirchhoff’s Laws — 
basic theorems; 5. Magnetism and magnetic 
fields; 6. Magnetic circuits; 7. d-c instru- 
ments and measurements; 8. Inductance and 
electromagnetic induction; 9. Capacitance 
and dielectric circuits. 

The alternating current section comprises 
the following chapters: 1. Sinusoidal voltages 
and currents; 2. Resistance, inductance and 
capacitance circuits; 3. Parallel and series — 
parallel circuits; 4, Resonance in series and 


EASIER TO INSTALL, on new construction or as replacements for other 
types. Light in weight... short face-to-face dimensions .. . retaining 


rings or flanges quickly aligned and bolted .. 


.no gaskets required. 


"Flang-Lok” Joints are especially easy to install. 


RESPONSIVE TO MINIMUM PRESSURE. Only slightest pressure is 
required to create movement in the rubber joint, in any direction. Result 
—stress on metal pipe or other member is reduced to absolute minimum. 


HIGHER WORKING PRESSURES. Goodall Rubber Expansion Joints 
operate efficiently at working pressures to 125 Ibs. P.S.I., depending on 


size. 


LONGER SERVICE LIFE. No embrittlement... continuous movement 


(flexing) actually keeps the rubber joint ‘‘alive.” 


No corrosion. No 


electrolysis. Highest resistance to abrasion. 


Sizes %"’ to 96", 1.D., for Pressure and/or Vacuum 


Send for lilustrated Booklet, or Contact Our Nearest Branch 


“If it’s GOODALL, It MUST be GOOD!” 


Standard of Quality—Since 1870 


HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


GOODALL Ribber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


Branches and Distributors Throughout the United States and in Caonade 
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parallel circuits; 5. Circuit analysis by 
Vector Loci; 6. Network laws, theorems and 
principles; 7. Coupled circuits and mutual 
deduction; 8. a-c instruments and measure 
ments; 9. Polyphase circuits; 10. Nonsin 
usoidal waves. 

This book, together with Mr. Siskind’s 
Electrical Machines, provides a comprehen- 
sive text for the fundamentals of circuit 
theory and practice for a-c and d-c machines. 

= 


Standards of the Hydraulic Institute. 
10th Edition. Size 1114 by % in.; approx. 
191 pp; illustrated; loose-leaf binding. Pub- 
lished by Hydraulic Institute, 122 East 
42nd St., New York 17, N. Y. Price $4.75. 
(U.S.A.) 

Power engineers should find this tenth edi- 
tion of the publication handy to have. It 
contains a good deal of information en- 
compassing various classes of pumps, ter- 
minology, application and rating standards, 
and instructions for installation, operation, 
and maintenance. 

Material on centrifugal pumps includes 
drawings of various classes of equipment in 
this general group. These are detailed by 
means of numbered arrows. The numbers 
are used as a cross reference in a ‘‘master” 
table that contains names and definitions of 
respective parts. 

The section on rotary pumps includes a 
classification breakdown by types such as 
gear, lobe, screw, vane and shuttle block. 
Under the notebook division of reciprocating 
pumps two general classes are covered, 
namely steam and power pumps. 

A separate data section offers a collection 
of tables pertaining to such items as friction 
losses per 100 ft of pipe, pipe dimensions, 
equivalent pipe lengths for different valves 
and fittings, properties of iron and steel 
pipe, and viscosities of various materials. 

Ye & <¢ 

Thermodynamics, by Ray L. Sweigert 
and Mario J. Goglia; 355 pages; size 614” by 
914”; cloth cover. Published by The Ronald 
Press Company, 15 E. 26th St., New York 
10, N. Y. Price $6.50. 

The authors are teachers, and the book 
itself is an engineering textbook. It develops 
several unique graphical presentations of the 
familiar laws of thermodynamics and their 
applications. Each topic is developed by us- 
ing information and ideas already known to 
the students, then introducing real examples 
to stimulate the desire for more knowledge, 
and finally presenting the theoretical discus- 
sion pertaining thereto. It seems like a good 
way to plant theoretical concepts in the 
minds of those meeting the subject for the 
first time. 

For practicing power engineers, the great 
est value in such a book will probably lie in 
the index (which is adequate) and in the 
tenth chapter devoted to applied thermo 
dynamics. This chapter takes most of the 
familiar power cycles and equipments used 
in producing or utilizing power and re- 
explains them in terms of the theoretical 
thermo presented in the first nine chapters. 
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Why General Electric is proud of Creole 
Petroleum’s “Gas Turbine Iisland’’ 


Seven miles out in Venezuela’s Lake Maracaibo 
stands a unique example of the petroleum in- 
dustry’s constant search for new and better 
methods of conservation—Creole Petroleum 
Corporation’s Tia Juana No. 1 Conservation 
Plant. Here, ten General Electric gas turbines 
drive compressors to return previously flared 
gas under pressure to the underwater oil field, 
thus increasing Creole’s oil yield. 


Accumulated data prove that the performance 
of the ten G-E gas turbines has exceeded all 
expectations. In the first thirteen months, dur- 
ing which time the machines accumulated 
89,000 hours of operation, availability of in- 
dividual turbines was a remarkable 98 per cent. 
In fact, unscheduled gas turbine downtime has 
never caused the plant to shut down. Originally 
planned to pump 137 million standard cubic 
feet of gas per day, the platform has pumped 
as much as 170.8 million cubic feet per day on a 
weekly average. 





Versatile, economical, compact G-E gas tur- 
bines are already at work in a diversity of ap- = 


plications. Why not check into the advantages T , K 


they can bring to your operation? Your nearest 

G-E Apparatus Sales Office can furnish you PUMPING 24 HOURS A DAY, compressors driven by General Electric 
: . . . gas turbines maintain pressure in Creole Petroleum’s vast oil fields 
complete information. General Electric Co., under the waters of Lake Maracaibo, increasing the recovery of oil 
Schenectady 5, New York. 261-21 and conserving large volumes of gas for future use 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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A true packaged boiler with capacities 
to 50,000 Ibs. per hour... completely 
factory assembled .. . with plus features 
not commonly found on other packages 


All that a Water Tube Package SHOULD be 





@ QUIET OPERATION 


Superior’s centrifugal forced 
draft fan is mounted high at 
the rear of the boiler to pro- 
© AIR-COOLED vide quiet operation and an uncluttered firing front. Over- 
OBSERVATION PORTS the-furnace air duct cools the furnace roof and provides 
better air distribution to the burner. 
An exclusive Superior Fea- 
ture which utilizes air from 
the forced draft fan to pro- 
vide a cooling shield at the observation ports, ° FIRE TESTED 
eliminates the danger of observing a fire in a ; at A distinct advantage of this truly 
pressurized furnace through an open port. =e packaged unit is factory fire- 
testing. Every Superior Steam 
Generator must achieve its 
guaranteed performance rating 
® TANGENT TUBES , before shipment. 
IN LARGE FURNACE 


Released heat in the 

furnace is quickly ab- There’s no guesswork about Superior Steam Generators. They are 
designed, engineered, built and tested by Superior Combustion 
; 5 leg? Industries, Inc. whose boiler division specializes in the exclusive manu- 
tubes, which are all riser elements providing facture of packaged steam generators. For complete details write 
rapid circulation and discharge directly into today for Catalog 806 D. 


sorbed in the tangent 


the steam drum. 


Specialists in PACKAGED BOILERS... exclusively 


TERMI 
PIETRINOIE 
SUPERIOR COMBUSTION INDUSTRIES INC. ‘ STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36. N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library 


BOILERS, GENERATORS 


201 Packaged Boilers — This 16-pp 
illustrated catalog describes manufactur- 
er’s new Type VP package boiler. Follow- 
ing a section of bac und information is 
an outline of the principal design features 
of these boilers, which are shop assembled 
and provide steam capacities from 4000 
to 40,000 Ib per hour. — requirements 
are shown in a table along with typical 
specifications. Also described is control 
system. Combustion Engineering, Inc. 


202 Com Generator — This 
bulletin describes a packaged water tube 
generator, company’s Type DK, available 
in units for 8400 to 45,000 Ib of steam per 
hour. Gives features, size and capacity 
data on these boilers which are to 
require less than many water tube 
units. E. Keeler Co. 


203 improved Steam Generator — 


Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi- 


neering differences of component features. 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
units which range from 20 to 6000 hp. 
Preferred Utilities Mfg. Corp. 


204 Steam Generators — Illus 
trated Bulletin SB43, 20 pp, describes 
company’s VL factory assembled genera- 
tors combining 2-drum water-type boiler, 
fae ar syater cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows details, and 
gas travel. Erie City Iron Works. 
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it’s easy to get these free 
catalogs—just circle item 
numbers of those wanted 
on the post card at right. 
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Advertised Products and Services 
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205 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
. Spe MH packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube wement lay- 
outs, construction details, iary equip- 
ment, dimensions. Union Iron Works. 


206 Automatic Boilers — Bulletin 
BE-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique—a method of obtaini 
maximum heat transfer with a simpl 

ign. Shows cutaway view of boiler con- 

4 tes hinged a. <a and 

method of injecting air | static, 
turbine-like vanes into Flaw 7 
gineering & Supply Co., Inc. 
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TUBING AND ACCESSORIES 
210 Rotary Tube Cleaners — Bul- 


tube cleaners and cleaner accesso- 


letin R-105 presents air and water driven 


ro 


ries I 


ustrates several models and heads. 


Roto Div., Elliott Co. 
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No mainfenanee rnspeetion 
on thie new valve until 1959! 


CLASS A 
AIR LOADER 


CLASS GPK 
PRESSURE 
REDUCING VALVE 





YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 

This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 

A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 

we ' itself readily where remote adjustment is an advan- 

You can just put this amazingly simple tage, too. And you pay no price premium for these 
and compact Leslie Class GPK-A pres- advantages. You get Leslie quality for about the same 
sure reducing valve on the line and initial cost as leading makes of ordinary regulators. 
forget it for at least 3 years! Suitable for any steam service up to 250 psi, 450°F, 
the unit is available in 14” to 2” sizes. It is ideal for in- 
termittent service too, and is unaffected by dirty steam. 
Your Leslie engineer can give you all the data on 
this amazing valve. You'll find him listed in your 
classified directory under “Valves” or “Regulators”. 
Send for YOUR copy of Bulletin 561 today. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 301 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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COMPLETE RANGE OF SIZES AND 
MODELS IN BOTH MEDIUM AND 
HIGH PRESSURE TYPES 


MORE COMPACT than ever 





P.952A—Steam Turbine and Electric Motor 
drive gives flexibility in this compact Model 
P.ES2H size No. 25 unit 


Wale), F.\ Sei sells 


FUEL OIL PUMPING 
aND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and 
Heating Units are specially designed to pre- 
pare, for combustion, all grades of fuel oil 
including No. 6 or Bunker "C” Oil and re- 
siduums. They will draw fuel oil from above 
ground or underground tanks, preheat it to 
proper constant temperature and deliver it 
to Oil Burners at an even pressure, best 
suited for the burners. Our Fuel Oil Pumping 
and Heating Units are the result of years of 
experience. They come completely equipped 
ready for steam, exhaust, condensate, oil 
suction, oil return, and electrical connections. 
All valves, regulators, etc., are readily ac- 
cessible. The piping arrangement is easily 
understood. These compact, space-saving 
units are available in ao range of sizes and 
models in both Medium and High Pressure 
types. For complete details, write for our 
Bulletin 40—very interesting and informative. 
OlL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes 
STEAM ATOMIZING Oli BURNERS 
SLUDGE BURNERS, Steam Atomizing 
MOTOR-DRIVEN ROTARY OlL BURNERS 
MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS 
DUAL STAGE, Combining Steam and 
Mechanica! Atomization 
LOW AIR PRESSURE OIL BURNERS 
AUTOMATIC OlL BURNERS, for small process 
furnaces and heating plants 
GAS BURNERS 
COMBINATION GAS & Oll BURNERS 
FUEL OlL PUMPING ond HEATING UNITS 
FURNACE RELIEF DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


) NATIONAL AIROIL 
' BURNER CO., INC. 


1268 East Sedgley Avenue, Philadelphia 34, Pa. 
Southwestern Division: 
2512 South Boulevard, Houston 6, Texas 
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is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc. 


PUMPS, COMPRESSORS 
217 Controlled Volume Pumps — 


Bulletin 953, 24-pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
treating systems are presented through 
text and diagrams ; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co 


218 Boiler Feed Pump — Bulletin 
08B7899, 16-pp, describes design features 
and principal advantages of company’s 
barrel type boiler feed pumps. Shows why 
balanced thrust design gives radial and 
axial balance for greatest reliability and 
for smooth operation and longer pump 
life. Allis-Chalmers Mfg. Co 


219 Horizontal Compressors — 
Bulletin L-640-B1C, 24 pp. presents single- 
stage horizontal compressors from 50 to 
2000 cfm and from 10 to 150 psi. Gives in- 
formation on basic specifications, stand- 
ard equipment, capacity control, cylinder 
construction, other factors. A diagram of 
at complete installation is included along 
with cutaway views of major components 
ind accessories Worthington Corp 


LUBRICATION 
220 Turbine Lubrication — The 


special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; 
discusses inhibited and uninhibited oils, 
company’s process for reducing sludge 
formation within lubrication system. Illus- 
trated with diagrams of typical installa- 
tions. DeLaval Separator Co. 


221 Bearing Lubrication — Vol. 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12-pp arti- 
cle on industrial bearing lubrication. Illus- 
trated with photos and drawings, text 
covers such subjects as bearing design; 
bearing surfaces; bearing overhaul ; aspects 
of lubrication, including factors involved 
in choice of turbine oits and diesel lubri- 
cants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co 


222 Lithium Soap Greases — This 
product information bulletin details qual- 
ities and specifications of company’s multi- 
purpose lithium soap industrial greases. 
Advantages of multi-purpose grease use 
such as prevention of lubricart misappli- 
cation, simplified maintenance procedures 
discussed, together with performance char- 
acteristics. Sinclair Refining Co. 


223 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
their uses and physical properties. Stand- 
ard Oil Co. (Ind 


TAYLOR 
COMPARATORS 


give 


QUICK, ACCURATE 
PH, 
PHOSPHATE 
TESTS 


Complete, Compact 
Kit—Easy for Any- 
one To Use 


< 


7 ’ Me 


Exact determinations of pH or 
phosphate content can be made in a 
matter of minutes with Taylor 
Comparators. Easy-to-use Taylor 
Comparators require no additional 
equipment or chemicals. Every- 
thing necessary to make tests comes 
with each comparator. Compact 
carrying case also available. No 
experience or technical knowledge 
needed. Just fill the middle test 
tube with the treated sample, move 
color standard slide across until 
colors match and read value direct 
from slide. Complete water 
analysis is only a little more 
detailed with the Taylor Water 
Analyzer. 


Also, you can determine water 
hardness quickly, yet with the ease 
and accuracy of an alkalinity titra- 
tion, when you use the Taylor Total 
Hardness Set. 


aaa lia OR CTANNRABRAC 
GUARANTEED 

Taylor liquid color standards carry 
an unlimited guarantee against 
fading. There’s never any danger of 
mechanical inaccuracy. Each com- 
plete set of standards is mounted in 
a lightweight, plastic slide ... 


eliminates the need for handling 
fragile, single standards. 


ma 


SRE YOUR DEALER for Taylor sets, or write 

direct for FREE HANDBOOK, 

{ ae “Modern pH and Chlorine 

\ pad Control”. Gives theory and 

one application of pH control. Also 

= \\ illustrates and describes com- 
\\ plete Taylor line. 


W. A. TAYLOR 2° 


vi 
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NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 











@ Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


Because new features keep your 
equipment working for long life 
with “new plant” efficiency .:: 
always full capacity. 


@ Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 
and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. E, 405 Lexington Ave. 
NEW YORK 17, N. Y. 
District Engineers in 
Principal Cities of U.S. and Canada 
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WATER CONDITIONING 


224 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800-B 
compares various methods of water treat 
ment, indicating the comparison between 
demineralizers and evaporators. It dis 
cusses the characteristics of the various 
types ol available cation and anion ex- 
change materials and offers data on operat 
ing costs of demineralizing. It tells when to 
use 2-hed, 3-bed, 4-bed, mixed or mono- 
bed demineralizers. It also indicates when 
decarbonators or vacuum deaerators 
should be installed. Cochrane Corp 


225 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers pre- 
treatment, internal treatment, treatment 
application, blow-down adjustment. test 
control. Dearborn Chemical Co 


226 Water Conditioning Data 
Book — An excellent reference volume 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lics; impurities in water; chemical conver- 
sions; coagulant, acid and alkali dosages 
chemicals used in water treatment; water 
treatment processes; boiler feed make-up 
requirements; alkalinity relationships; spe- 
cifie gravities; chemical reactions. Avail- 
able to qualified power engineers, pleas 
state your job title when requesting this 
The Permutit Co. 


227 pH and Chlorine Control — 
The 12th edition of company’s handbook 
“Modern pH and Chlorine Control,” 
100-pp, incorporating theory and practice 
of colorimetric analy sis, Serves as a refer- 
ence for quantitative determination of pH, 
chlorine, phosphate, nitrite, sulfate, hard- 
ness and other tests. Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative an- 
alvses of phosphate, calcium, magnesium, 
silica nitrate hardness in feedwater. Avail- 
able to qualified power engineers. W. A 
Taylor Co. 


228 Feedwater Treatment — Proc- 
ess Bulletin Bl, ‘‘Treatment of Boiler 
Feedwater by Direct, or Internal Method,” 
discusses advantages of direct treatment, 
as a complete treating program or as a sup- 
plement to external systems. Explains 
why direct treatment is convenient, eco- 
nomical and complete, and points out how 
it improves steam quality and reduces 
boiler maintenance costs and downtime 
National Aluminate Corp. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


229 Check Valves—Twenty-pp 
Catalog 30 presents company’s line of 
tilting-dise check valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting disc construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co. 


230 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line of 
iron and steel lubricated plug valves. 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co. 


How to solve 


a feed water 


problem 


A Texas oil refinery needed a packaged feed 
water heater rugged enough for exterior in- 
stallation, and capable of delivering water at 
specified temperature even with 1” or more of 
encrustation on tray surfaces. Selected for the 
job was the Stickle unit shown above. Extra deep 
trays force water to flow irregularly in a thin 
film, depositing solids and releasing noncon- 
densable gases. Trays cannot overflow; are 
easily removed for cleaning. Open coils bring 
feed water into direct contact with steam, im- 
mediately transmit heat to water. Condensed 
steam is not wasted. It provides one-sixth of 
boiler feed supply. There's a Stickle feed water 
heater for practically every need. Capacities 
3,000 to 300,000 Ibs. per hr. Stickle has built 
heaters since 1905; is well equipped to solve 
your feed water problem. Write for free bul- 
letins. 


STICKLE STEAM SPECIALTIES CO. 
2241 Valley Ave. «© Indianapolis 18, Ind. 


Stickle 
\m, Equipment 


\ Cuts the cost of steam 
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LEADING IN LIQUID-HANDLING 


MART 
EQUIPMENT FOR INDUSTRY 








METERING Wherever liquids are 


handled for power, 
process or production, 
Bowser engineers work 
with plant engineers to 
improve efficiency. 










Bowser meters record 
and control fuel and 
industrial liquids for 
accurate accounting. 


FILTERING 













































Bowser-filtered fuel 
protects costly equip- 
ment. Replaceable car- 
tridges deliver clean, 
polished filtrate at 

low cost. Used for 

fuel and process liquids. 












Bowser systems keep lube oils dry and 
clean. Stop bearing failures. Oil lasts 
longer. Power equipment is protected. 













Write for data. 





REGIONAL OFFICES 


ATLANTA « BOSTON «+ CHICAGO «+ CLEVELAND « DALLAS 
KANSAS CITY « LOS ANGELES « NEW YORK «+ SAN FRANCISCO 









INDIANA 





BOWSER, INC., 1351 E. CREIGHTON, FORT WAYNE, 
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BRIne CORK 
SPECIAL THICKNESS 
coax 





INSULATION DIVISION 
7101 TONNELLE AVENUE, NORTH BERGEN, NEW JERSEY 
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231 > Vaive Chart — Form 194, 24 pp, 
is a valve comparison chart, listing valve 
figure numbers of 15 major manufacturers 
and the OIC equivalent valve figure num- 
bers. Compares variety of valves in ferrous 
and non-ferrous materials, describes dif- 
ferent valve lines. The Ohio Injector Co 


232 General Purpose Valves — Sup- 
plement No. 1 to Catalog F-9, 32-pp, offers 
comple te information on company ’s series 
of general purpose drop forged steel valves, 
gate, globe and angle types, sizes \4 
through 2 in. Includes descriptions of each 
type along with drawings showing com- 
ponent parts. Dimensions and other speci- 
fications are tabulated, and a_pressure- 
temperature ratings ti able is included 
Henry Vogt Machine Co 


233 Valve Charts — Now available 
to power engineers are three well-organized 
wall charts on valve types, selection and 
protection. ‘‘How to know valves” covers 
four main types of valves from the stand- 
points of their appearance, inside con- 
struction, service intended, operation and 
use. ‘‘How to select valves” discusses five 
major factors involved in the choice of a 
valve — fluid, temperature, pressure, size 
and function. ‘‘How to protect valves” 

written in “do and don’t” style covers 11 
important points in valve installation, op- 
eration and maintenance. R-P & C Valve 
Div., American Chain & Cable Co., Inc. 


234 Regulating Valves — Bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the ‘‘flow line’ 
contoured-body engineered for high ¢a- 
pacity at low pressure drop. Leslie Co 


235 Pump Valves — Key features of 
company’s line of pump valves are out- 
lined in 6-pp Bulletin V-112. Includes 
cutaway view showing design features, 
standard materials table, and a table of 
standard valve sizes. Sims Pump Valve 
Co., Ine. 


236 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service characteristics 
with service requirements of the job, this 
practical 20-pp booklet explains and illus- 
trates basic design features of gate, globe 
and check valves. It tells, in non-technical 
language, how each of these valve types 
works, and where it is suited for use. Disc, 
stem connection, bonnet and bonnet-joint 
characteristics are discussed. Crane Co. 


237 Industrial Valves — Condensed 
Catalog 105, 28-pp, contains data on 
valves for a wide variety of applications. 
Includes dimensions and illustrations de- 
scribing non-return (stop-check) valves, 
globe and angle stop valves, pressure seal 
design, angle univalves and small size 
globe valves designed for chain or exten- 
sion operation in vertic “al lines, Also in- 
cluded is yt omy ’s Mudwonder valve 
for abrasive fluids. Edward Valves, Inc. 





238 Boiler Blow-Off Valves — Bul- 
letin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co. 


239 Steel Gate Valves — Four types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
202 C, 12 pp. Material specifications, di- 
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Boiler Accessories 





Fig. 4 
Inclined Water Gage 
Fig. 10 


Plain Sight 
Illuminator 











Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 


Standard vertical bronz« 
water gage, 350 pound 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 


Send for Catalog 


For more data circle 564 on Post Card 


ERNST 













| BOILER MAINTENANCE MEN! | 





Protect Yourself and Your 
Clothes with a 













UNION MADE 
HOODED 
COVERALL 


ORDER BY MAIL 


onty $5 $0 Each 
POSTPAID 
Send Check or Money 
Order. Open Account 
to Rated Concerns. 


Completely covers from 
head to foot. Hood is 
held securely by tie 
string at neck. Adjust- 
able wrists and ankles 
also keep out soot. 
Sanforized* washable 
heavy blue denim with 
2-way zipper front. Rein- 
forced front-piece for crawling protects 
garment and zipper front from wear. 
Have reinforced, double knees and el- 
bows. Send chest size egy arms, over 
chest at broadest point), ht and 
weight. *(Shrinkage less than ay 


WRITE TODAY FOR FREE 
ILLUSTRATED FOLDER 
M. SETLOW & SON, INC., 
Quality Since 1896 
137 CHESTNUT ST., NEW HAVEN,CONN 
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mensions given, also service pressure rat- 
ings. Manning, Maxwell & Moore, Inc 


240 Butterfly Valves — Construction 
details, engineering and application data 
on butterfly valves are provided in three 
illustrated bulletins. Eight-pp Bulletin 557 
covers those of standard heavy-duty con- 
struction; Bulletin 558, 8 pp, those of 
standard medium-duty construction; and 
Bulletin 559, rubber-lined butterfly valves. 
W.S. Rockwell Co. 


241 Steam Trap Selector — Twelve- 
pp Bulletin T-9 is designed specifically to 
aid in selection and application of steam 
traps on chemical processing equipment 
Features a foldout piping diagram for 22 
pieces of typical processing equipment 
each showing recommended steam trap 
and piping arrangements. Also contains 
selector tables. Yarnall-Waring Co. 


242 Steam Trap Book — Catalog J, 
14 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and _ ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment; a maintenance section ex- 
plaining trap installation, trouble-shooting 
and repair. Armstrong Machine Works. 


243 Expansion Joint Guide — Cat- 
alog 153, 24-pp, a complete design guide 
for application and selection of expansion 
joints, is filled with engineering data 
necessary to solution of pipeline expansion 
problems. Includes a discussion of types 
of expansion joints available and types 
of pipeline motion solved by expansion 
joints. Includes a schematic piping layout 
illustrating expansion joint applications 
and principles, as well as full specifications 
Flexonics C orp. 


244 Flexible Ball Joint — Catalog 
215-B, 20-pp, describes advantages of 
company’s flexible ball joints for use in 
piping for power, process, heating, chem- 
ical, construction, or hydraulic service. In- 
cludes engineering specifications and data 
on the standard 300 |b series and the series 
600. Screwed, flanged and welding end 
joints are listed, as are insulating joints 
and jacketed joints for handling asphalt 
and other liquids that solidify unless 
heated. Barco Mfg. Co. 


REFRACTORIES, INSULATIONS 
245 Refractory Notes — Included in 


Vol. XV of this company’s Thermogram 
is an illustrated article on a method for 
decreasing hot topping costs in steel mills 
with minimum capital expenditure. An- 
other story tells how bonded brick as 
semblies cut installation time in a coke 
plant. Refractory & Insulation Corp. 


246 Refractory Concrete — Basic 
information on recommended practice for 
mixing and placing refractory concrete, 
used in the metal, power, ceramic, and 
petroleum refining industry as a materi: al 
to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual. 
Sections are devoted to special properties 
of refractory concrete, aggregates, refrac- 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co. 


247 insulations, Refractories 

This 20-pp catalog features thermal insula- 
tions and refractories for general industrial 
applications. Organized for quick refer- 








WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


; ndling 
ice in S stems ha 

For woe ro ’ e Oils 

. . chemicals 

e Gasoline 


ids 
on e Brine 


Ford Motor Company is among the 
many outstanding companies which 
use these Silent Check Valves to guard 
against the damage and troublesome 
noises caused by water hammer. 







Write for Bulletins: 


No. 654 on the Valves 

No. 851 on Cause, Effect 
and Control of Water 

Hammer 


THE WILLIAMS GAUGE CO., INC. 


143 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 7Oth Anniversary « 1886-1956 
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ence, catalog provides information on com- 
position, physical and thermal properties 
und sizes of the various products Lists 
chief advantages, covers materials for effi- 
cient control of temperatures from 100 
F to 3000 F. Johns-Manville 


INSTRUMENTS AND CONTROLS 


248 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive ( atalog offering information on 
company’s meters, control equipment and 
engineering services. It is written for 
engineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for selecting appro- 
priate equipment. Bailey Meter Co 


249 instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters 
liquid levels and pressure gages, CO me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each ty pe ot 
equipment Republic Flow Meters Co. 


250 Resistance Temperature De- 
tectors — In 8-pp Publication 3016D are 
described a line of remote temperature- 
sensitive elements for use in indicating, re- 
cording, controlling and monitoring equip- 
ment. Operation, application and con- 


struction details of the resistance tem- 
perature detectors are presented, along 
with specifications and 
Instrument Div 


ordering tips 
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251 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater 
automatically. Copes-Vulean Div., Blaw- 
Knox Co 


252 Indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company’s 
Type H indicating flow meter. Presents 
technical data on the prine iples and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles. 
Offers examples of flow rate calculations. 
Schematic drawings and diagrams, tabu- 
lated technical data and specifications are 
included. The Meriam Instrument Co. 


253 D-C Amplifier — Twelve-pp 
Bulletin MSP 111.1 provides pictorial 
diagrams and descriptive information on 
company’s PowrAmp Model P, 
tronic low-voltage linear amplifier de- 
signed to increase the speed and accuracy 
of low. level d-c voltage measurements. 
Discusses performance and construction 
features of the amplifier, and describes 
some applications. Specifications and or- 
dering suggestions given. Hagan Corp. 


254 Bi-Color Gage — Bulletin 1174 
gives advantages of company’s Multi-Port 
bi-color gage made for boiler operating 
pressures to 3000 psi. Points out chief de- 
sign features, illustrates construction de- 
tails through photos and drawings. Instal- 
lation methods are also treated. Diamond 
Power Specialty Corp 


an elec- 











255 Sampling System —A_ newly 
developed system for continuous sampling 
and oxygen measurement of combustion 
processes is described in Bulletin 703. 
Points out advantages of system and dia- 
grams component parts. Selection of sam- 
pling tube and gas selector units is dis- 
cussed. Arnold O. Beckman, Inc. 


ELECTRICAL EQUIPMENT 


256 Motor-Generator Reference 
Book — Publication 51R7933 is a 50-pp 
booklet compiled to assist in the selection 
of motive power to handle most industrial 
applications. Neither textbook nor order- 
ing catalog, this book provides a brief 
outline of the various types of motors, 
generators and motor-generator sets, tell- 
ing their applications and operating re- 
quirements. Booklet Is generously illus- 
trated and includes performance data, 
ratings, as well as detailed information on 
speed control. Allis-Chalmers Mfg. Co. 
257 Plug-In Busway — Twenty-pp 
Bulletin GEA-6470 describes the factory- 
assembled Flex-A-Power plug-in busway 
system permitting direct connection to bus 
bars for feeding lighting and power loads 
in industrial plants and public buildings. 
Describes in detail the construction and 
application of this busway system. Also 
lists ratings, weights, dimensions, installa- 
tion data and guide form specifications. 
General Electric Co 


258 Testing Instruments — Bulle- 
tin 19-56, 16-pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
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RESIDUAL — DIESEL — OR LUBRICATING OIL 
GASOLINE — AND PETROLEUM PITCH 

As a Boiler Fire-Side Cleaner It Completely Oxidizes 

Convection 

Superheaters, Waterwalls, Economizers, Air Preheaters, 

Breechings, and Stacks; and as a Sludge Dispersant It 
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Oxygen dissolved in boiler feed water which is a very active source 
of destructive boiler corrosion may be continuously detected and 
recorded by the Cambridge Gas Analyzer. The oxygen dissolved 
in the feed water is determined directly, and continuously re- 
corded upon the Cambridge Dissolved Oxygen 
Recorder. The oxygen set free by dissociation in 
the boiler is determined by measuring the free 
hydrogen in the steam which is recorded upon the 
Cambridge Dissolved Hydrogen Recorder. Cam- 
bridge Analyzers are available in models for con- 
tinuously recording either O. or H» separately or 
O, and H» simultaneously. 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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Send for Bulletin 148 B.P. 


CAMBRIDGE INSTRUMENT CO., INC. 


3767 Grand Central Terminal 


CAMBRIDGE 


New York 17, N. Y. 


DISSOLVED O, & H, 
ANALYZERS 
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INCLINED PORT 


SIMS .crstne rome VALVES 





Guaranteed to: 

1. REDUCE Seat and Disc Wear. 

2. INCREASE Pump Capacity. 

3. REDUCE Maintenance Costs. 

4. WORK Efficiently in Light or 

Heavy Liquids. 

Sims Valves are available for all 

reciprocating pumps from stock. 
Write for New Catalog PE-7 


mo 
PUMP VALVE CO., INC. 


1314 Park Avenue Hoboken, N. J. 
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equipment, transiormer turn ratio test 
sets, corena test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, including 
chief features, operating ranges, and ap- 
plications. James G. Biddle Co. 


259 High-Capacity Fuses — Form 
HCS, 6 pp, describes fuses of unlimited 
interrupting capacity on voltages to 600 
designed to afford protection for loads of 
600 to 5000 amp Includes test data, charts 
on opening time, current limiting effect 
Bussmann Mfg. Co. 


260 High-Power Batteries — Bul- 
letin CP-538/55 covers company’s line of 
Hi-Power batteries for use in the control 
switchgear, emergency lighting and auxili- 
ary power fields. Includes data on battery 
ratings and capacities, details of design 
and construction, dimensions, weights and 
types of containers. C & D Batteries, Inc. 


COAL, ASH HANDLING 
261 Fly Ash Collection — The suc- 


cessful and economical separation of fly 
ash from boiler flue gases is discussed in 
28-pp Catalog G405. Explains need for 
collection equipment and gives physical 
characteristics of fly ash. Describes com- 
pany’s Multiclone equipment as to princi- 
ple of operation, performance and advan- 
tages. Western Precipitation Corp. 





Postage-free cards for ordering 
catalogs are on page 113. You 
may also use the cards to order 
literature mentioned in the ads. 











262 Tractor Shovel — The engineer- 
ing, design and production stories of com- 
pany’s HD-11G tractor shovel are pic- 
torially presented in 8-pp Catalog MS-460 
Includes specifications and describes var- 
ious features which mean easier servicing 
for less time-down and greater operator 
comfort. Allis-Chalmers Mfg. Co. 


263 Spreader Stoker — Sixteen-pp 
Bulletin 800 describes manufacturer’s 
Type C-C RotoStoker, a relatively small 
spreader stoker offering continuous clean- 
ing and ash discharge advantages of larger 
units, without need of a basement for 
ash-removal. Explains this and other 
operational advantages of the stoker, 
which is adapted to modern steam boilers 
with output capacities of about 5000 to 
75,000 Ibs of steam per hour. Detroit 
Stoker Co. 


264 Coal Crusher — ( ‘ompany’s WC 
and WS series reolling ring coal crushers 
are described in Bulletin 154. Emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di- 
mensions. American Pulverizer Co. 


OTHER EQUIPMENT 


265 Steam Condensers — Some re- 
cent additions to this company’s power 
plant. condenser installations are pictured 
and described briefly in this 24-pp booklet. 
Also included are an engineering section 
on condenser design factors, and sections 
devoted to air removal equipment, to 
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package 


Everything you 
need... for 
field instru- 
ment cal- 
ibration 


MERIAM Manometer Kits 


* Magnifying sight glass 

* Mirror for resolving parallax 
* Built-in level indicator 

*% Precision-bore pyrex tubing 
* Built-in fluid seal 


* All stainless steel construction 
Write for Bulletin B-2862. 
Meaam Manometer Lrstrumentation 
far Pressuces, vacuums, 
(ews. lguid level, 


INSTRUMENT COMPANY 


10920 Madison Ave. + Cleveland 2, Ohio 
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steam condenser specialties, and to main- 
tenance services available. Condenser 
Service & Engineering Co., Inc. 


266 on Cooling Tower Wood — 
The protection of cooling tower wood is 
the subject of Technical Paper 130. Ex- 
plains how chemical and bacteriological 
attack can be controlled by acid treatment 
and wood preservatives to kill fungi. W. H 
& L. D. Betz 


267 Steam Turbines — The advan- 
tages of cempany’s solid wheel turbines, 
ixial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co 


268 Technical Refrigeration — 
Twelve-pp Bulletin 754 covers a complete 
line of environmental testing and process- 
ing equipment. Provides illustrations and 
specifications on recently redesigned al- 
titude, humidity, low temperature and 
prefabricated test. chambers as well as 
specialized testing equipment. Includes 
helpful engineering data. Bowser, Inc 


269 Corrosion, Abrasion Control 
— Modern practices and products for the 
positive protection of metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available 
for application by plant personnel. Goodall! 
Rubber Co 


270 Petroleum Pitch — This illus 
trated article on petroleum pitch as a 
boiler fuel stresses its low cost, other ad- 
vantages. Explains combustion of pitch; 


discusses unloading method, burning, stor- 
age, fuel oil treatment, also precautions 
in handling hot pitch. Kor Corp 


271 After Cooler — Bulletin 130, 8- 
pp, explains the functions of company’s 
Aero after cooler in removing moisture 
from compressed air and gas. The appara- 
tus is described and illustrated with dia- 
grams and photos. Included also are dia- 
grams and illustrations of applications in 
liquefaction systems. Niagara Blower Co 


272 Preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in 
flue gases to preheat incoming combustion 
air. Also covers increased boiler output, 
ability to use lower grade fuels, other 
advantages afforded. Booklet contrasts 
regenerative with recuperative preheaters; 
explains operating principle and structural 
details of the Ljungstrom air preheater 
Applications for other than power boilers 
are also covered. Air Preheater Corp. 


273 Data on Insulations — Insula- 
tion solutions for a wide range of tempera- 
ture problems are charted in this folder. 
Provides brief descriptive information and 
tells forms available for high temperature 
applications, for intermediate temperature 
use, for hot and cold water and low pres- 
sure steam, for ice water and frigid tem- 
peratures. Mundet Cork Cerp 


274 Turbine Speed Control — 
Thirty-pp wire-bound Bulletin H-21 is 
titled, “‘Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
speed control for steam turbines. An in- 
troductory section covers general funda- 
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mentals of automatic contro] systems, and 
includes a key to control terminology. 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co. 


275 Pyrometers, Thermometers — 
Bulletin GEC-1324A describes features, 
accessories, application, specifications and 
special calibration of instruments for tem- 
perature indication and control of indus- 
trial processes. General Electric Co. 


276 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, etc. A sec- 
tional view shows construction and prin- 
ciple of operation. Dimensions for six 
sizes of drives are provided. Selection guide 
consists of tables indicating proper drive 
to use. American Blower Corp. 


277 Product Guide — Manufactur- 
ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co. 


278 Oil and Gas Burners — Bulle- 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners, 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap- 
proximate relationships between quantity 
of oil burned, boiler capacity and air re- 
quired for combustion. The Engineer Co 


NEW! Re-Designed 


Trouble-free Design: Only 
one moving part...a hardened 
SOLID stainless steei disc, 
practically wear-proof. 


NEW STEAM TRAP 


EMPLOYS RADICALLY NEW PRINCIPLE! 


Kinetic energy of steam 


closes the valve! 
oe * © 

MANY ADVANTAGES 
1. No valve-closing mechan- 
ism to wear or stick. 
2. Same TD trap for 10-600 
psi...light or heavy loads... 
without seat or valve change 
or other adjustments. 
3. Only one moving part...a 
hardened solid stainless steel 
disc ... practically wear-proof. 
4, Only 3 parts...cap, disc and 
body...all stainless steel. 


5. No critical clearances to 
choke. No gaskets to leak. 

6. Not affected by superheat, 
water-hammer, corrosive con- 
densate. 

7. Closes tight on no load. 


i=to-lejo)ian 


—Adjustable— 


SPROCKET RIM 
with Chain Guide 


ANY VALVE is read 
ily accessible from the 
floor with low-cost 
Babbitt Sprocket Rim. 
Now re-designed for— 


* Greater strength 

* Easier, quicker, 
more solid 
assembly 


Simplifies pipe layouts, prevents accidents, fits all 


60-Day Trial Convinces 


Ask for 60-day trial without 

obligation ... specify size and 

use. Write for Bulletin 2&7. 
a2ise-F 


SARCO COMPANY, INC. Sia 


valve wheels. Your supptier carries complete stocks. 
Call him — or write for folder and prices. 
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Eliminate 


Costly Flow Failures 
with 


Quick Operating 
Non Sticking 
Tight Seating 


af SOLENOID VALVES 


These three design advantages are your 
assurance against costly flow failures. 
Attain dependable, accurate, automatic 
or remote control of liquids or gases 
with Magnatrel Valves. Installed quickly 
and easily in connection with . . . flow- 
meters, thermostats, float and time 
switches. Every Magnatrol Valve is de- 
livered to you—factory tested—guaran- 
teed free from defects in material and 
workmanship. 

Available in normally closed or normally 
open-models. Pressure ranges from zero 
up to 300 PSI. Voltages to 575. 





Catalog mailed upon request 
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NOW OFFERS 


a continuous flow of diversified, original assignments 


New products with new problems are continuously under development at DU PONT — it is 
our designers who find successful solutions for the commercial! production of these products. 
Assignments are stimulating, different, dificult — not repetitive 


If you have 4 or more years design experience, DU PONT has opportunity for you. Consider 
our policy is promotion from within, dependent upon ability and initiative — 


this vital fact 
our positions are of a permanent nature. 


Apply today to fill one of the immediate openings for 
POWER DESIGNERS 


Men, who desire greater diversity and flexibility of assignments with opportunities for in- 
creased responsibilities In the power field, are urged to investigate the opportunities for such 
a88igniments that are now available in the power section of the DU PONT Engineering Depart- 
The field covers the layout and piping of power facilities including 
steam generation, water supply and treatment, fire protection, refrigeration and all other 


ment'’s Design Division 


power facilities essential to a chemical plant 


Designers selected will spend their time engineering and designing industrial plant facilities 
requlred to supply utility services to chemical processes. Challenging opportunities to meet spe- 
cial requirements in the broad field of chemical processes through plant visits are always 


present. 


OU PONT 


C6. v5. pat OFF 
Better Things for Better Living 
... through Chemistry 


Please send complete résumé to 


MR. T. J. DONOVAN 


Engtneering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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WANTED 


ASSISTANT CHIEF ENGINEER 
Mechanical 


minimum of 


Graduate Engineer, 01 


equivalent, with a three 
years experience in high pressure power 
plant operation. A high caliber man is 
required in the operation and maintenance 
of 1250 pound pressure, pulverized fuel 
fired, steam-electric power plant located in 
the midwest. 

Write 
salary 


replies will be held confidential. Box 1712, 


stating education, experience, 


expected, and availability. All 


PowrEeR ENGINEERING, 110 South Dear- 


born Street, Chicago 3, Illinois 





MIDWEST ENGINEER 


National Laundry Trade Association seeks man to 
fill its one mechanical engineering job. Knowledge 
required is general and is limited to small equipment 
used in laundries including boilers and auxiliaries 
plus simple piping, ventilation, lighting and related 
subjects. Job involves helping laundryowners by 
mail, small amount of teaching and some personal 
consultation. Will appeal to one who has variety of 
mechanical interest and who likes variety of activ 
ity. Opportunity to get into production methods, | 
plant layout, and wage incentives. Enjoys small 
community life, ten minutes from work, yet only | 
sixtv minutes from Chicago. Age te 49. Excellent | 
working conditions and benefits. American Institute | 
of Laundering, Joliet, Illinois 


| 





ONTARIO HYDRO 
requires 


PLANT LAYOUT & 
PIPING ENGINEERS 


HEAT BALANCE 
ENGINEERS 


TURBINE ENGINEERS 
BOILER ENGINEERS 


For expanding Thermal Pro- 
gramme. Experience 10 years 
minimum of which at least 7 
years should be related to 
modern central steam stations. 
Age 35 to 50. Location in To- 
ronto. Applicants must be cer- 
tified or licensed as a pro- 
fessional engineer. 


Apply in writing, stating age, 
education, experience and 
salary expected to Employ- 
ment Officer, 620 University 
Ave., Toronto 2, Ontario, 


Canada. 











PROFESSIONAL SERVICES 








THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Avenue, New York, N. Y. 


London — Paris — 
Caracas— Bombay 


Houston 
Montreal 


Chicago 
The Hague 








J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 
electric Power Plants, Industrial Plants, Me 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


Greenville, South Carolina 
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for small forged steel gate 





valive jobs 


CHAPMAN LIST 960 


You'll find more Chapman List 969 valves on more 
jobs than other small forged steel gate valves. 

For standing up and keeping maintenance costs 
down it’s tops, by far, on the valve man’s preference 
list. The reasons are sound and several. 


Wedge gate faces are super hard . . . hardened to 
800 Brinell by Chapman’s exclusive Malcomizing 
process. They won't... they can’t seize or gall. 
Easily replaceable seat rings are hardened stainless 
steel. Wear on seating surfaces is brought to a 
minimum. Bolted follower on the outside screw rising 
stem type has no exposed threads on its yoke 

. . nothing that’s easy to corrode. 


Made to take . . . and stand up under . . . pressures 
from 380 psi at 1000° F. to 2000 psi at 100° F. 

(For higher ratings use Chapman List 990 valves.) 
Sizes from 14” to 2” in many different alloys. 

You can have either rising stem with yoke or rising 
stem with inside screw. And, depending upon your 
needs, the Bonnet joint is either ground metal-to-metal 
or gasketed. 


Catalog 10 has full information. It’s required reading 
for men interested in valves. Write for your copy today. 





THE 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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NEW VERMILION STATIO s 


near Danville, Illinois, was designed by - 
Sargent & Lundy. 75,000-kw Unit 1 went : 
on the line in May 1955. 100,000-kw 


Unit 2 goes in service October 1956. 
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ILLINOIS POWER EXPANDS AGAIN! 


Latest 175,000-kw station is protected by Permutit-conditioned water 


To meet rapidly growing needs, pro- 
gressive Illinois Power Company has 
built two high-pressure stations within 
two years. 

75,000-kw Hennepin Station went on 
the line in 1954. Its 1450 psig boiler re- 
quires feedwater of the highest quality. 
To produce this makeup, Permutit De- 
mineralizers were installed. 


When Illinois Power built the new 
Vermilion Station, Permutit water con- 
ditioning was installed again. To pro- 
tect its turbine and boiler, all makeup 
is demineralized by the Permutit ion 
exchangers shown. 


For Vermilion’s big cooling-tower 
system, a different grade of water is 
most economical. The Permutit Precip- 
itator and Filters shown produce it. 

You can get this complete protection 
for your plant. We’ll gladly help. Write 
outlining your problem. The Permutit 
Company, Dept. PE7, 330 West 42nd 
Street, New York 36, N. Y. Permutit 
Co. of Canada, Ltd., 207 Queen’s Quay, 
Toronto 1, Ont. 


PERMUTIT 


WATER CONDITIONING 
Equipment - Resins « Experience 








For more data circle 577 on Post Card 


Pressure Filters further clarify Precipi- 
tator effluent . . . deliver finished water 
to protect Vermilion Station's 53,000 gpm 
cooling-tower system. 


Anion Exchangers: Permutit S resin re- 
moves the few remaining minerals... . 
protects Vermilion Station’s turbine from 
troublesome silica deposits. 


Chemical Feeders: Ist step in treating 
all water for plant use is accurate dos- 
ages of lime and alum for treatment in 
Precipitator. 


1800 gpm Precipitator clarifies and sof- 
tens cold river water. Dealkalizes, too— 
eliminating need for degasifier in de- 
mineralization. 











Cation Exchangers: Permutit Q resin re- 
moves metallic cations from Precipitator 
effluent to prevent boiler scale . . . allow 
high heat-transfer rates. 


Control Cubicle operates demineralizers. 
Determines end-point, then sequences 
backwashing, regeneration, rinsing, re- 
turn to service. Even prepares regenerant 
charges. 





